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The Warren and Jamestown Single-Phase Railway. 


HE electric railway which has recently been open- 

ed between Warren, Pa., and Jamestown, N. Y., 

traverses the valley of the beautiful Conewango 
Creek, through which the waters of Lake Chautauqua 
empty into the Allegheny River, and connect the rich 
‘*Tiona’’ oil field of Pennsylvania with the southern 
shore of the lake. Warren, the southern terminal of 
the line and headquarters of the operating company, is 
located at the junction of the creek and the river right 
in the heart of the oil fields and within the natural gas 
belt which have contributed so largely to the material 
development of the western portion of the State. It 
contains some 15,000 people, while its surrounding 
territory has a population of 10,000 more within easy 
access of the new road. Jamestown, at the other end, is 
a prosperous manufacturing city of 29,000 inhabitants, 
and is connected by steam and electric road with the 
attractive resorts of the Chautauqua region whose sum- 
mer population is estimated at 50,000. The New York 
towns of Falconer, Frewsburg and Fentonville (the 
‘‘Gretna Green’’ of northwestern Pennsylvania,) and 
Ackley, Russel and Glade, Pa., with their surrounding 
neighborhoods, bring the total permanent population of 
the territory adjacent to the new railway to upwards of 
65,000 inhabitants. 

These figures indicate that the new road is wisely 
located and that a profitable business is assured. ‘The 
heavy traffic during the opening weeks of the company’s 
operation gives further evidence that a sure reward is in 
store for those whose energy and foresight have brought 
to success this important undertaking. 

The equipment is thoroughly modern, comprising 
horizontal gas engines as prime sources of driving 
power, and the single-phase alternating-current system 
of the Westinghouse Company, which is so rapidly 
extending electrical methods in railway service. ‘This, 
we believe, is the first instance of a single-phase electric 
railway operated by gas engines. The current is gener- 
ated in a power house without a boiler plant, trans- 
mitted at a potent, of 22,000 volts over bare copper wires 
to transformer stations operated without attendants, fed 
to the central trolley section at 3300 volts, to the terminal 
sections within the city limits at 550 volts, and is utilized 
most effectively by as handsome a line of cars as the 
writer has ever seen. 

The track is well constructed. The seventy pound 
rails are laid on ties of oak and chestnut and ballasted 
with gravel. They are connected by thetypeG, form 2, 
soldered bonds of the Ohio Brass Company,and are cross- 
bonded at frequent intervals. As the line follows the 
winding course of the Conewango it possesses many 
curves, which, together with the grades—one of which 
is three-quarters of a mile long with an average of 3% 
per cent. and a short stretch of 70 per cent.—combine to 
bring out the qualities of the operating equipment. The 


sharpest curve has a radius of sixty-five feet. Four 
turn-outs are now in use but this number will soon be 
increased to five. 

The power house is located at Stoneham, five miles 
south of Warren, that site having been selected by reason 
of its proximity to the natural gas pipe lines from 
which its fuel supply is obtained. The equipment 
includes two 260-kilowatt, 380-volt, 25-cycle, alternating- 
current generators of the revolving field type which are 


direct connected to horizontal gas engines operating at a 


speed of 150 revolutions per minute. The two units are 
connected in parallel and run together with remarkable 
smoothness. The engines were constructed and erected 
by the Westinghouse Machine Company, and the elec- 
trical machinery was furnished and installed by the 
Westinghouse Electric and Manufacturing Company. 

In the new type of horizontal double-acting gas engines 
the first representative of which is now operating at 
Warren, the builders have especially sought to construct 
a prime mover best suited from all standpoints to the 
American market—uncomplicated in design, simple to 
operate, substantial and permanent in construction, reli- 
able in its working, and possessing the best economy 
compatible with the more necessary elements of sim- 
plicity. The resemblance to approved steam engine prac- 
tice is strong; in fact, the engine stands not as an example 
of radical change in structure but as an adaptation to gas 
working of the ample steam experience of the builders 
in Corliss Engines. Symetrical design has been adopted 
wherever possible, notably in the cylinder casting, with 
its symmetrical valve chambers, and in the pistons. 

Anticipating an almost universal application to elec- 
trical working, a relay governing system has been 
devised which has proven entirely adequate in respect 
to both regulation and parallel working and which 
places this type of gas engine upon the same plane with 
large Corliss practice. 

The absolute necessity of accessible parts has largely 
influenced the design of the engine and resulted in its 
elevation to such height that all parts are above floor 
level. Inspection and cleaning, especially of cylinders, 
is possible without dismantling the engine, 

Possibility of injury from neglect has been avoided by 
providing automatic auxiliaries, both oil and cooling 
water being delivered under gravity head, cylinder oil 
by positive pressure and compressed air for starting from 
storage reservoirs. The starting arrangement has proven 
particularly efficient, and with only two operations, viz, 
opening of gates and air valves, the engine automatically 
starts and comes up to speed under its own ignition 
without further attention. On large engines consider- 
ably less than a minute is required to bring the engine 
up to speed, and, if desirable, a number of engines in a 
station may be simultaneously started from one point 
within this period of time, 
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To insure the greatest degree of reliability a duplicate 
system of igniters is employed, with four different 
combinations in each ignition chamber. Any igniter 
may be replaced while the engine is in service, and in 
case of necessity any cylinder may be isolated for repairs 
during operation. 

There are two main generating units at present in- 
stalled at Warren, with space for a third of equal size— 
260 kilowatts, 500 nominal horsepower. Single crank 
tandem units were employed in place of twin tandem 
units in order to give greater flexibility of operation, the 
former representing the standard adopted by the builders. 
The units have solid couplings between engine and gen- 
erator, and operate in parallel on the station load in 
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to be in perfect working order, without the least evidence 
of deterioration from wear or excessive strains. 

Daily observations of the gas consumption of the plant 
furnish a striking indication of its extremely high econ- 
omy. During the month of December, 1905, the cost of 
gas consumed by the interurban system averaged less 
than 50 cents per hour, or about 16 cents per car-hour 
for thirty-five-ton interurban single phase cars. At pres- 
ent the large gas engines operate both interurban and 
city systems, totaling ten cars. During the week ending 


January 12th, the cost of gas averaged less than 75c. 
per hour or 7%c. per car-hour for three interurban and 
urban plants, the former by the new horizontal and the 
latter by vertical type engines. 
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precisely the same manner as ordinary steam driven 
units. The familiar Beau de Rochas, or four-stroke 
cycle, is used, which, with the tandem arrangement, 
gives a power impulse with each successive stroke of the 
engine. Cylinders are twenty one inches in diameter by 
thirty-inch stroke, the unit running at a nominal speed 
of 150 revolutions per minute. For this particular 
service the engine is rated at 470 boiler horsepower, 
with a maximum of 520 boiler horsepower, giving a 35 
per cent. overload capacity on the generator. 

The Warren plant was started on October 19, 1905, 
and has since been in continuous service, averaging 
seventeen and one-half to eighteen hours per day with- 
out developing the least trouble of a serious nature. The 
only prolonged shut-down was made after a two-month’s 
run for the purpose of examining the condition of the 
juterior of the first unit started. Every part was found 


BAGGAGE AND EXPRESS CAR, SINGLE-PHASE EQUIPMENT 


Fuel gas is available from several different points and 
is clean and uniform in quality, averaging from 1000 to 
1100 British thermal units total per cubic foot. Gas is 
obtained at a straight rate of 15c. per 1000 cubic feet, 
which places the cost of power so far below the usual 
figure that any other source of motive power is out of 
the question, 

From the generators the current passes through a 
switchboard of blue Vermont marble panels, completely 
equipped with apparatus and controlling devices, to 
raising transformers of the Westinghouse oil-immersed, 
self-cooling type, which transforms the potential from 
380 to 22,000 volts. The two feeders which leave the 
station are adequately protected by circuit breakers of 
the fuse type, disconnected switches, low-equivalent 
lightning arresters and choke coils. 
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The high-potential lines of No. 6 bare copper wire are 
carried on porcelain insulators of the Ohio Brass Com- 
pany, known by the trade name of Locke No. 406, which 
are supported on chestnut poles. Each feeder connects 
with a transforming station, one of which is located one 
and a quarter miles from the Warten terminal and the 
other one and a half miles from the end of the line in 
Jamestown. 

The transformer stations are made of concrete blocks 
and are of suitable size to permit a wise arrangemant of 
the apparatus. They aresimilarly equipped, each con- 
taining two 150-kilowatt. 22,000-3300 volt, lowering 
transformers of the oil-immersed self-cooling type, which 
are controlled and protected by fuse-type circuit breakers 
and disco-:necting switches in the high-potential circuits 
and by oil switches and enclosed fuses in the secondary 
lines, one of which taps the 3300-volt trolley section 
while the other feeds the city section of the trolley line 
through auto transformers along the track which reduce 
the potential from 3300 to 550 volts. Both high and 
low-potential feeder circuits are proteeted by choke coils 
and low-equivalent lightning arresters which are mount- 
ed in the transformer stations. ‘The apparatus is sym- 
metrically arranged, that mounted on one side of the 
station being exactly duplicated on the other. The two 
transformers are connected in parallel. Each has suffi- 
cient capacity to carry the entire normal load and either 
may be readily cut out of service. 

The transformer stations are operated entirely without 
attendants, and require only occasional inspection. The 
building is fire proof. It contains no moving machinery 
or apparatus and has adequate automatic protection, so 
that there is no likelihood of trouble other than the 
opeuing of a circuit breaker because of excessive load. 
Examination of the illustration on page 170 of one of 
these stations will show the marked contrast it presents 
in comparison with the familiar rotary-converter sub- 
station of direct-current operation, and exemplifies the 
system of the single-phase system. The high-potential 
feeders enter the transformer houses through protected 
openings under the roof. The high-voltage feeder lead- 
ing to the Jamestown transformer station is carried upon 
the pole line which supports the overhead construction. 

As has been indicated, the trolley line is divided into 
a central and two terminal sections. The central section 
is connected direct to the transformer stations receiving 
alternating current at 3300 volts. A No. ooo figure-8 
trolley wire is swung by catenary suspension from a 
seven-sixteenths inch messenger cable which is carried 
on heavy porcelain insulators mounted on angle-iron 
brackets supported on the chestnut poles. The poles 
measure seven inches at the top and are thirty-five feet 
long. They are painted white and black and present a 
very attractive appearance. The white upper portions 
serve as useful guides to the line of track during the 
darkness of night. 

The overhead construction is particularly fine, as may 
be seen by reference to the illustration. A nice detail is 
the slight raising of one trolley wire at switch turn-outs, 
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as indicated in the illustration on page 165, so that the 
bow trolley easily passes from one wire to the other 
without impairment of contact. The overhead structure 
follows the standard practice of the Westinghouse Com- 
pany, by whom all the material was furnished and in- 
stalled. At frequent intervals the messenger cable is 
anchored and steady-strain brackets are used at curves 
and turn-outs. A few of the curves are constructed with 
pull-outs. 

The central high-voltage trolley line is separated from 
the terminal section by section insulators. 

Within the limits of the terminal cities the trolley 
lines are supplied with alternating current at the low 
potential of 550 volts. A feeder from each transformer 
station leads to three seventy-five-kilowatt auto-tran- 
formers, which are located along the track and connected 
to a number ooo secondary feeder which supplies the 


trolley. The auto-transformers reduce the potential 
from 3300 to 550 volts. They are swung between pairs 
of poles. 


The low-potential trolley line is supported from span 
wires by insulating hangers, in accordance with the 
practice standard for direct-current work. In Warren 
the new cars run over the tracks of the Warren Street 
Railway Company, which is equipped with the direct- 
current system. The two trolley wires, alternating- 
current and direct-current, are suspended side by side 
from the same spans without appreciably complicating 
the structure or in any way impairing the service of 
either system. 

The passenger cars are of the double-end, vestibuled, 
double-truck type, with thirty-three inch axles. They 
measure fifty-two feet over all by nine feet in width, and - 
seat fifty-nine people. The seats are set cross-wise along 
either side of a central aisle. They have high backs and 
are upholstered in green plush. ‘The cars are supplied 
with baggage racks, signal circuits and many other 
modern features. A smoking compartment is provided 
at one one end andthe side. They are finished in mahog- 
any and are decorated in excellent taste. 

The operating company has at present five passenger 
cars and one baggage car, all of which were furnished by 
the St. Louis Car Company. Each is equipped with 
four Westinghouse No. 108, fifty horsepower motors 
of the single-phase, alternating-current, compensating, 
series type, mounted one on each axle and connected 
by single reduction gears. The motors are connected 
permanently in multiple and are operated by the hand 
controller system by means of taps from an auto-trans- 
former which supplies a varying electromotive force at 
the motor terminals. ‘The controllers are of the drum 
type and closely resemble those of direct-current practice, 
though they occupy somewhat less space. They are 
mounted upon the platform at each end, so that the car 
may be operated in either direction. A feature of this 
installation is its great simplicity and the small space 
required by the electrical apparatus. It consists only 
of one bow trolley, two standard wheel trolleys, two 
controllers, two canopy switches, one auto-transformer, 
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two preventive coils with resistance, two fuse boxes, one 
change-over switch and the necessary connecting cables. 

The bow trolley is used on the 3300-volt section, the 
wheel trolleys on the terminal sections of the line. The 
change-over switch is arrange to cut out the bow trolley 
and transfer the connections of the wheel trolleys from 
the low to the high-voltage service taps of the auto- 
transformer, sothatin case of accident to the bowtrolley, 
the wheel trolleys, which are mounted on heavy in- 
sulators, may be used on the 3300-volt section of the 


line. The bow troiley is pneumatically operated, the 
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motors. Hand brakes are supplied. The car, complete 
but without load, weighs approximately 66,000 pounds. 

The motorman has the car under complete control at all 
times. It accelerates rapidly and without the slighest 
jar. It runs smoothly and,all in all, seems to operate in 
a most satisfactory manner. The alternating-current 


equipment responds rapidly to emergency demands, it 
being found possible to stop the car in a very short dis- 
tance by simply throwing the reverse switch. As the 
controller handles are interlocking the operating drum 
must first be thrown to the off position. 





THE WARREN AND JAMESTOWN SINGLE-PHASE RAILWAY. 


controlling valve being mounted on the platform within 
easy reach of the motorman. ‘The wheel trolleys are 
handled in the ordinary way with ropes in which suit- 
able insulators have been inserted to guard against the 
possiblity of ground when used on a high-voltage circuit. 

The preventive coils and resistances eliminate arching 
at the controller contacts, when passing from one trans- 
former connection to another. 

The cars are equipped with Westinghouse straight air 
brakes operated by means of an air compressor which is 
driven by a single-phase, series-wound motor of a con- 
struction similar to that employed for the main driving 


GAS ENGINE 


The winter schedule requires the services of two 
passenger and ore baggage car. Commencing at six 
o’clock in the morning cars leave either end of the line 
every hour and a half; this service continues until 11:30 
p.m. The run of twenty-two and a half miles is made 
in one hour and ten minutes, each car laying over about 
twenty minutes between trips. There are fifty-three 
stations along the line at which stops may be made; 
their average run each way includes about fifteen stops. 
The two cars pass at a switch near Ackley, about the 
centre of the line. "The maximum running speed is fifty 
miles per hour. The complete run from terminal to 
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terminal without stops has been made in forty-seven 
minutes. 

The change from high to low-voltage trolley is easily 
accomplished. As the car approaches the terminal 
section the motorman releases an air valve, thereby 
lowering the bow trolley which automatically closes 
down and locks in place. After passing the section in- 
sulator the conductor places the wheel trolley on the line 


in the ordinary way. The change-over may be made-. 


without stopping. 

Under present arrangement the car is run two days 
with a mileage of 246, and is then brought in for inspec- 
tion. The bow trolley shoes are found to give a life 
of approximately 10,000 miles. So far there has been 
no indication of undue wear of the trolley wire, nor has 
there been any trouble with the overhead structure. 





AUTO-TRANSFORMER 
SUPPLYING LOW POTENTIAL ALTERNATING CURRENT TO TROLLEY 
IN JAMESTOWN 
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The present service of the Warren and Jameston Street 
Railway Company requires a total of but ten employees, 
outside of the general offices and the car crews. It is 
made up of four men in the car barns, three power house 
attendants, and one line-man. An additional line-man 
is occasionally borrowed from the Warren Street Railway 
Company. There are no attendants in the transformer 
stations. 

The officers of the company are: D. H. Siggins, presi- 
dent; H. M. Preston. vice-president; S. Q. Smith, secre- 
tary. 

Mr. Siggins is assisted in the management of the 
property by his son H. A. Siggins, a director of the 
company and general manager of the Warren Street 
Railway. To President Siggins the community in 
which he lives is indebted for exceptional transportation 
facilities. His clear mind early recognized the possibil- 
ities of electric traction, and to his commercial courage 
and untiring energy is due the organization and success 
of the Warren Street Railway Company, whose lines 
were constructed and have since been operated under his 
personal supervision. 





RESEARCH WORK IN PORTLAND CEMENT. 


HE Prussian Government and the German Society 
of Portland Cement Manufacturers offer pre- 
miums to the amount collectively of 3000 marks 

(about 4150) for essays on the processes which take 
place in the hardening of hydraulic cements. ‘The essays 
which take as general subject matter the demonstration 
of properties and of the induration process of calcareous 
hydraulic cements, synthetically, analytically, micro- 
scopically and mineralogically as applied to hardening in 
air, fresh and sea water, may deal with all or any of the 
following questions: 

1. To prove whether silicic acid, alumina and oxide 
of iron with lime as crystalloids in stable proportions or 
as colloids in varying proportions. 

2. To prove whether double combinations result 
between silicic acid, alumina and oxide of iron with 
lime, and in what manner these substances take part in 
the hardening process. 

3. Consideration of the swelling phenomena which 
accompanies the hydraulic hardening. 

4. Consideration of the influence of the temperature 
and the duration of the burning process on the different 
kinds of hydraulic cements. 

5. Properties of puzzolana and its hardening with 
lime; beginning with silicic acid, as the most active and 
prominent puzzolana, alumina, oxide of iron and man- 
ganese, independently and in combination with silicic 
acid, either as natural or artificial puzzolana. The papers 
must be written in German and must be submitted under 
a nom de guerre to the Ministry of Public Works, 80 
Wilhelmstrasse, Berlin, on or before December 31, 1906. 
The papers will be adjudicated by a committee compris- 
ing Professors Van’t Hoff, Schiebe and Fresenius, Drs. 
Michaelis and H. Passow, and Messrs. E. Crammer and 
F. Schott, together with officials of the Royal Testing 
Station, Berlin. ; 
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THE HISTORY AND DEVELOPMENT OF THE 
STEAM TURBINE. 


BY HARRY Y. HADEN 


HE more or less rapid advent of the steam turbine 
into the field of high class prime movers has 
served to create the greatest interest in the minds of 
engineers to-day, and it is already the verdict of many 
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FIGURE |. 


HERO'S TURBINE, !150 B. C. 


authorities, that, given certain operating conditions, the 
steam turbine is the best investment of the two, that 
is, in first cost and installation combined with the 
general efficiency from coal pile to bus bars. Indeed, 
one of the latest verdicts rendered by Henry G. Stett 
in a paper read before the American Institute of Elec- 
trical Engineers entitled ‘‘Power Plant Economics,’’ is 
astrikingone. In his summary with regard to the com- 
parison of reciprocating and turbine engine he says: 
“The steam turbine has an inherent economy 20 per 
cent. better than the best reciprocating engine plant, 
not so much due to its higher thermal efficiency as to 
a variety of causes shown in Table II. For explanation 
here, it might be stated that Table II has reference to 
maintainance and operation with special emphasis on 
‘engine room mechanical labor, water and lubrication.’ ”’ 
Whatever the position of the steam turbine is to-day, it 
has certainly benefited the power house economies in gen- 
eral, for it has stirred up the reciprocating engine manu- 
facturers towards producing higher economical results. 
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FIGURE 2. BRANCA’S TURBINE, |629 
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It is revolutionizing the designs of electrical machinery 
on account of the high speeds involved, and in place of 
the immense generator frames with their low speed 
rotors, one sees units that looked dwarfted in compar- 
ison, but which are nevertheless capable of sustaining 
heaviest overloads at good efficiency while requiring a 
much less elaborate, and therefore less costly foundation. 

It has also stimulated the condenser manufacturers to 
so increase the efficiency of their apparatus as to be able 
to sustain high vacuums with greater ease than hitherto, 
and therefore raise the total efficiency of the plant. 
Reciprocating engine practice doesn’t call for such 
high vacuums as the steam turbine, due in most part to 
the fact that the increase in size necessary in the low 
pressure cylinder to allow for the further expansion 
means an increase in the friction and radiation surfaces 
and consequent condensation that go some way towards 
offsetting the gains obtained from the further expansion, 
whilst the turbine benefits down to the last tenth of an 
inch in as much as the buckets or last sets of buckets 
are revolving in a lighter medium. 

The fact that a larger condenser and more cooling 
water are necessary to obtain the higher vacuums is 





FIGURE 3. PILBROW’S FIRST TURBINE 


sometimes used as an argument in favor of the recipro- 
cating unit, but if it can be shown that the steam turbine 
can produce a kilowatt of electricity, particularly under 
ordinary running conditions, that is, under various load 
ratings, with no more steam than the reciprocating 
engine when both are operating with the same steam 
pressure, superheat and normal vacuum, then the ad- 
vantage will certainly appear to lie with the turbine. 
Later on the author hopes to give results from reliable 
tests made under normal steaming conditions where the 
resulting economies when operating under various loads 
will be in evidence. 

Without wishing to go any further into the pros and 
cons of the case, it is sufficient to say that the whole 
question offers very interesting observation, and covering 
as it does so many considerations, it is unlikely that any 
general agreement may be arrived at so soon. 

Before commencing to describe the various steam tur- 
bines that are in service to day, it is considered advisable 
to follow its history, and it is the intention of the author 
to devote the remainder of the first article to the same. 











FIGURE 4. MULTI-STAGE TURBINE, PILBROW 


The first conception of the steam turbine has been as- 
cribed to the Egyptian philospher Hero in the second 
century B.C. As will be seen from the diagram in 
Figure 1, this was a reaction turbine, the motion of the 
globe being obtained from the reaction of the steam in 
issuing from the two jets. Whether this is authentic or 
not is however a matter ofsmallmoment. It is probable 
that the steam engine would appeal to the earliest mind 
rather in the form of a turbine than a reciprocating 
motion. 

Figure 2 shows the idea of a turbine used by Branca, 
an Italian architect in the year 1629, having a nozzle 
and one wheel as its essentials, it might be termed the 
fore-runner of the De Laval turbine. It is said to have 
been used in connection with the pounding of drugs. 
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In 1784, both Watt and Wolfgang de Kempelen were 
granted patents in England relating to steam turbines. 

In 1791, an English engineer devised a machine 
whereby he utilized the reactive force of steam in issuing 
from a rotating elbow pipe. 

One of the most interesting of the early turbines is 
the design patented by Pilbrow. He appears to have 
found out and made use of the beneficial results due to 
the expansion of the steam. His simple turbine is 
shown in Figure 3 and consisted of a single wheel carry- 
ing a set of buckets on which steam impinged issuing 
from a nozzle placed inside the wheel, the steam after 
striking the blades and having its motion changed 
passes into fixed guide blades and is led away. His 
interesting turbine is embodied in the design shown in 
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FIGURE 5. DIAGRAM SHOWING BUCKETS IN PILBROW'S MULTI-STAGE TURBINE 


Figure 4, where it is seen he uses a succession of wheels 
coupled together, as shown, and thereby having their 
circumferences going in alternate directions. By this 
means as in some respect similar to the Parsons 
turbine, he was able to utilize a lower vane speed and 
not sacrifice its efficiency. The position of the nozzle 
and blades is seen in detail in Figure 5. It will be 
noticed by the shape of the nozzle, as shown, that he had 
not conceived the idea of the expanding nozzle, which 
discovery was left to Dr. Gustav De Laval of Sweden. 
About 1848 Robert Wilson of Greenock took out 
patents in connection with both axial and radial flow 
turbines, the former of which being given in Figure 6, 
in which it is seen that he uses the moving and fixed 
blade similar to the Parsons turbine in its idea. The 





FIGURE 6. 





SECTIONAL ELEVATION OF WILSON'S AXIAL FLOW TURBINE, 1848 
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steam enters at A A and passes through the rotation 
blades I! and then through the fixed blades VV 
attached to the casing “7H and so on to the exhaust 
CC. The shaft passed through stuffing boxes BA and 
the resultant end thrust due to the reaction of the steam 
was taken by the pivot points at DD. This appears to 
be the first steam turbine designed in the larger sizes, as 
one of them is shown in the specifications to be over 
nine feet in diameter. 

In 1853, Tournaire, the French mining engineer, pre- 
sented to the French Academy a description of a many 
stage reaction turbine, incidently drawing attention to 
the enormous speeds attained by steam and the conse- 
quent high blade velocity that would be required in a 
single wheel to properly utilize these velocities. He is 


also said to have suggested the use of helicoidal gearing 
which is such an important factor in the De Laval of 
to-day. 

Figure 7 shows a turbine of rather original design 
experimented on by Professor Hewitt. 


The action of 





FIGURE 7. HEWITT’S SCREW TYPE OF MOTOR 


the steam is obvious. Before the steam strikes the 
screw it passes through a perforated plate as is shown 
by numbers 6, 6. It seems that the turbine was never 
a success, and that the steam simply rushed through 
without giving any motion to the screw. 

In 1883 he brought out his first steam turbine which 
was used in connection with a cream separator, later on 
developing into its present form. 

In April of the year 1884, The Honorable Charles A. 
Parsons took out his first patent relative to the turbine 
of his name. The turbine was of rather different design 
to the engine of today, and the essentials of it are shown 
in Figure 8, which is a diagram sketch showing in 
prominence, the main feature 4 4 is a spindle carrying 
on it a collar 2, and reduced down at both ends to CC. 
On the spindle 44 are placed a number of rings retained 
in place against the central collar by the two nuts DD. 
Attached to the casing are another set of rings * /, and 
both these ‘sets of rings carry the blades so arranged 
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that the ones attached to the moving rings ZZ have 
their path between each set of blades attached to the 
stationary blades FF. : 

The action is as follows: The steam enters the central 
chamber GG and traverses the path hetween the alter- 
nately moving and fixed blades in a direction indicated 
by the arrows and exhausting into the chambers HH. 
As the steam flowed in both directions there was very 
little end thrusts, and consequently this turbine was not 
equipped with balancing pistons. The author has been 
trying to obtain records as to the economies of this 
turbine but unfortunately cannot find reliable figures. 

About the year 1904 Professor Rateau of Paris com- 
menced in conjunction with Sante, Harle et Cie experi- 
ments on the turbine of his name, and much valuable 
data in both theory and practice have been given to the 
steam turbine world by Professor Rateaus’ researches. 

Shortly after this time C. G. Curtis of New York 
began work on the turbine of his name, which was soon 
after taken over by the General Electric Company and 
developed to its present state. 

This brings us to the steam turbine of th: present day 
and it is proposed that the construction and discussion 
of same should be left to succeeding articles. The 
turbines which the author proposes to enlarge upon are 
the four most prominent in present use: viz, the Parsons, 
De Laval, Curtis and Rateau. 

All turbines whether fluid or gas may be divided into 
two primary classes: viz, axial and radial flow, depend- 
ing on the direction of the path taken by the 
fluid or gas through the turbine. When the path 
is parallel to the path of the axis 
it is termed an axial flow turbine, and 
when at right angles to the axis, a 
radial flow turbine. Thus, an example of a radical flow 
turbine is given in Figure 3, while all the examples 
following are axial type. As a matter of fact the 
mechanical difficulties present in the former type prac- 
tically bar it from the field. 

Perhaps the most important classification is the 
‘‘Action”’ and ‘‘Reaction’”’ type. If no expansion of the 
steam takes place from the time the steam leaves the 
guide vane or nozzle till it issues from the bucket, or in 
other words, if the pressures are the same, then it is an 
‘‘Action’’ or ‘‘Impulse’’ turbine. Examples of action 
turbines are De Laval and Rateau. 
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On the other hand if expansion takes place either in 
the space between the guide vanes or in the buckets 
themselves, then the turbine is of the ‘‘Reaction’’ type. 
The best sample of a reaction turbine is the Parsons. 

A further classification may denote the number of sets 
of blades, wheels or ‘‘Stages.”’ A ‘‘Single-stage’’ turbine 
where only one set of buckets carried on one wheel are 
used, such asin the De Laval type, and a ‘‘Multi-stage,”’ 
where a series of wheels are utilized, such as in the 
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Parsons or Rateau. It has been sugested to further 
classify the multi-stage turbine into ‘‘Pressure stage’’ 
and ‘‘Velocity stage,’’ depending on whether any ex- 
pansion takes place during each stage. For instance, 
ina Rateau turbine no expansion of the steam takes 
place during its passage through the buckets, as it is 
a purely impulse turbine, hence it would be termed a 
‘‘Velocity stage’ turbine, while the Parsons type, where 
continual expansion takes place, would be designated as 
‘*Pressure stage.”’ 

In the next article it is suggested to discuss in detail 
the Parsous and De Laval type. 
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MODERNIZING THE COMSTOCK LODE 
BY LEON M. HALL 

FTER many vicissitudes and years of patient toi] 
A the plans for modernizing the comstock Lode are 
assuming a definate shape and the end of all dead 
work is now in sight. Just how well these plans have 
matured cannot be better illustrated than by a brief 
description of the new Union Shaft works and a compar- 

ison with the old. 
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The Union Shaft Company was a combination of the 
Sierra Navada, Union Consolidated and Mexican mining 
companies for sinking and equipping what was formerly 
the North Consolidated Virginia shaft in order to work 
the above mentioned companies from a common base. 
This shaft was one of the pet schemes of John W. 
MacKay and James G. Fair and they erected and equip- 
ped what was probably the finest and largest mining 
plant in the world. 

The shaft was sunk to a depth of 2750 feet and about 
$2,500,000 extracted therefrom. The main hoist con- 
sisted of a double direct acting engine with 30x24 inch 
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UNION SHAFT FROM THE EAST, OLD PUMPING ENGINE CYLINDER IN FOREGROUND 


cylinders. The reels when full were about sixteen 
feet in diameter and held 3000 feet of eight inch flat 
rope. ‘The pump hoist consisted of a double 10x24 
engine geared 5 to 1, and this was used to handle the 
heavy pumping machinery. The pump was of the Cor- 
nish pattern and consited of a double line of 18x120- 
inch plungers. These were operated by means of an 
Oregon pine pump rod twenty inches square and 2700 
feet inlength. The engine was compound condensing 
with cylinders 64x78 inches and 100x99 inches. The 
flywheel was thirty-six feet one inch in diameter and 
weighed 115 tons. The boilers consisted of twelve 
return tubular boilers 54x16 inches arranged for wood 
burning. The consumption of fuel at the shaft was 
sixty cords per day at an average cost of $11 per cord. 

This shaft and machinery were operated until the 
mines were flooded in 1885, since which time work was 
carried on in a desultory manner until about a year and 
a half ago, when the works were unfortunately consumed 
by fire. At the time of the fire an effort was being’ 
made to repair the shaft and open the lower levels. The 
work done upon the shaft was almost entirely lost at the 
time of the fire, inasmuch as it was burned and caved to 
the 900 foot level. 

It may be mentioned to the credit of the Union Shaft 
management that this property has been entirely re- 
habilitated and put into first class, modern condition 
without exceeding their regular monthly allowance. 

The new works, as shown by the accompanying photo- 
graphs, are arranged in the form of a cross and consist 
of three separate corrugated iron buildings and a steel 
head frame of pleasing and economical design. ‘The 
engine house is 36x 62x 20 feet and contains, besides 
the 100 horsepower electric hoist, a 75 horsepower two 
stage Ingersoll-Sargeant air compressor and all trans- 
formers, switches and meters. 

The electric hoist is of the balanced tail rope type with 
an auxiliary sinking drum. It is speeded to 1000 feet 
per minute with single deck cages and has a capacity of 
about 500 tons per day from a depth of 2000 feet. This 
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hoist is in successful operation and I do not hesitate to 
say that in so far as speed, control, reliability and 
efficiency are concerned it is the most perfect mechanism 
of the kind I have ever seen in operation. Accurate 
tests show a total efficiency of over 72 per cent, and 
when hoisting rock the brake is seldom or never used. 
The motor is a special 100 horsepower, 460-volt, General 
Electric variable speed motor, operating at 450 revolu- 
tions per minute. 

The air compressor, A class, J. C. Ingersoll-Sergeant, 
19% x12x12 inches, is driven bya 75 horsepower 2000- 
volt Type C. Westinghouse motor and is connected to 
the compressor by means of a Morse chain drive. 

Three 40 kilowatt, Type H, General Electric trans- 
formers are used to transform the current from 2240 
volts to 460 volts for the hoist and other surface motors. 
These are located in the west end of the engine house, 
together with all meters and switchboards. 

The carpenter shop south of the shaft is of corrugated 
iron and is 36x 72x 20 feet in size. The building con- 
tains the mine office and changing rooms. The carpen- 
ter shop is equipped with a 46-inch swing saw driven by 
a 20 horsepower General Electric, Type K, 440 volt 
motor. All mine timbers are framed with these saws so 
that carpenter work is reduced to a minimum. 

The blacksmith shop is directly north of the carpenter 
shop, is of corrugated iron and is 26x 40x 14 feet in 
dimensions. This shop is equipped with one forge, a two 
horsepower motor and American blower, besides a hand 
drill press and bolt cutter. All of these buildings are 
lighted with electric lights and all wiring between them 
is carried in underground circuits. 

The steel] head frame was manufactured by the 
Wellman-Seaver-Morgan Company and is of unusually 
pleasing design. The frame is sixty-nine feet in height 
and is carried upon a thirty-inch box girder forty-two 
feet in length, the ends of which rest upon masonry 
walls on each side of the shaft. The struts are bolted to 





UNION SHAFT, COMSTOCK, INTERIOR OF ENGINE ROOM 








176 


concrete foundations. The frame has withstood an 
eighty mile gale and snow storm and vibrates very little 
under load. 

The shaft has been entirely retimbered from the sur- 
face to the 900 foot level, at which point the fire stopped. 
Below this point the shaft has been cleaned and repaired 
to the 2050 foot level. Wehave, during the past month, 
opened a station on the 2000 foot level and have started 
a cross-cut to intersect the vein now being opened on 
the 2150 foot level of the Con-Virginian and Ophir mines. 
This ore body has already produced about $2,000,000, 
and as much more will probably be extracted therefrom 
during a similar period of time. 

A four-inch compressed air pipe extends from the 
surface to the 2600 foot level, and a No. 4-3 conductor 
25v0-volt steel armoured cable is used to transmit light 
and power to the underground workings. 

A metallic telephone circuit connects each building 
and the carman’s station with all points intheshaft. A 
one inch cold water pipe extends from the 1600 foot 
level, the water to be used for the drilling purposes. 
Three finch Sergeant auxiliary valve drills are used 
underground so that it is not saying too much when we 
state that this shaft is the most thoroughly equipped 
mining property on the coast. 

The plans for the entire plant were prepared by the 
writer and the works erected under the able superintend- 
ance of J. A. McDonell. 


ISOLATED PLANT ENGINEERING.* 
BY PUTNAM A. BATES. 

O obtain the full advantages of an isolated plant, 
it is essential that each piece of apparatus in- 
stalled shall be the most suitable for the condi- 

tions under which it will have to work and that the 
plant when considered as a whole will be capable of 
manipulation and operation in such manner as to pro- 
duce a maximum efficiency at all times and require a 
minimum of labor for operation. 

To accomplish this the entire plart must be analyzed 
from the delivery of the fuel, to the supply of current at 
the switchboard. It is not sufficient to follow the pat- 
tern of some other plant which is supposed to be operat- 
ing satisfactorily, and make the necessary changes in 
size of units to suit the load conditions. 

A careful study must be made of the functions which 
it is intended that the plant shall perform and the type 
of plant which will be best suited to perform these func- 
tions in the most efficient and economical manner. 

The first and most important question which must be 
determined is that of the type of prime mover to be 
selected. 

Until very recent years the commercial limitations 
were such as to present, what may now be considered, 
but few types from which to select. 

The plant in which the prime mover.was other than 
the reciprocating steam engine was a distinctive excep- 





* A paper read before the Columbia University Electrical Engineering 
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tion, therefore few cared to give much consideration to 
the internal combustion engine using gas or oil or tothe 
steam turbine. 

Hence so far as the power producing apparatus in the 
plant was concerned, the questions which were at that 
time of prime importance, were whether the expansion 
in the steam engine should be single or compound, 
whether a condenser should be used, and what would be 
the most suitable pressure under which to operate. 

This state of affairs does not exist today, as the inter- 
nal combustion engine has been brought forward as a 
prime mover and its improved economy in fuel con- 
sumption over that of the reciprocating steam engine 
justifies its recognition and consideration. 

For commercial use the internal combustion oil engine 
has not been developed in the same way that has the 
gas engine, and except in the case of small unitsand in 
a few special instances, its use has not thus far received 
the consideration which must be given the latter. 

The lack of uniform angular velocity and the uncer- 
tainty in action and high maintenance cost were objec- 
tions to the use of internal combustion engines for elec- 
trical purposes which recent developments have removed. 
Their inability to carry heavy overloads, however, to- 
gether with the fact that their range of economical load 
is practically limited to between 50 per cent. and full 
load are defects which thus far have not been satisfactorily 
eliminated and which would be decided drawbacks in 
many plants. 

This difficulty may, perhaps, be best overcome by the 
installation of a storage battery plant to take the fluctua- 
tions in the load on the station, but this is not always 
desirable or commercially practicable, and would usually 
add considerably to the first cost of the generating plant. 
In sections of the country where cheap gas can be ob- 
tained the gas engine will showa much greater economy 
than any of its competitors, and recent improvements in 
gas producer and supply apparatus have brought the 
first cost of installation of gas plant equipments down to 
a point where it compares favorably with that of first- 
class steam plants using reciprocating engines. 

The delay in the development and use of the gas 
engine has been largely due to the difficulty of making 
all elements of engine and gas generating apparatus re- 
liable in operation and to the absence of an efficient and 
inexpensive gas producing apparatus. 

The introduction of the steam turbine has worked 
greater changes in the power plant design than any 
other item. It has made it possible to take advantage 
of certain features of steam generation looking toward 
greater economy of power production which, due to in- 
herent characteristics of the reciprocating type of steam 
engine, it was nearly or quite impossible to make use of 
before the advent of the steam turbine. It is true that 
since the coming of the steam turbine into the field of 
power generation from steam, advances have been made 
in the art of reciprocating engine construction which 
make it possible to take advantage of those features to 
some extent, but not in so simple a manner. 


April, 1906] 


The introduction of the steam turbine hascarried with 
it the development of the super-heater and an effort on 
the part of the engineers to improve the efficiency of the 
furnace by providing more complete combustion of the 
gases. It has stimulated a higher development of con- 
densing apparatus and it forced electrical manufacturers 
to design high speed generators, thus greatly reducing 
the floor space required per kilowatt capacity with the 
consequent saving in real estate, buildings and founda- 
tions, and making it possible to greatly increase the 
capacity of the generating unit over what appeared to 
be the practical limit for the reciprocating engine type. 

Besides these direct developments which the steam 
turbine has brought about, it is also fair to place to its 
credit the renewed interest which it has created in the 
improvement of power plant efficiency. 

In determining upon the type of power plant equip- 
ment best suited to the requirements and conditions 
under consideration, many points must also be kept in 
mind, which at first thought might be considered as 
outside the problem, but often prove to be the factors 
which, by the manner in which they are met, determine 
whether the plant will be a money saver or a money 
loser. 

The reason for this condition is that most isolated 
plants, and many central stations, are required to per- 
form not only their primary function of producing and 
delivering power, electrical or other, but must in addi- 
tion supply other needs of the buildings, communities, 
or town which they serve, and the efficiency with which 
these combined conditions are met, rather than the effi- 
ciency of the plant considered merely as a power pro- 
ducer, is the factor which often determines the value of 
the plant from a commercial standpoint. 

Thus it is not sufficient merely to determine under 
certain conditions of load and environment whether, for 
example, a kilowatt-hour of electrical energy may be 
generated more economically by the use of water wheel, 
internal combustion engine or steam engine, and in the 
case of the last named type, whether the plant shall run 
condensing or non-condensing; but, before deciding on 
this point, careful consideration must be given to the 
question whether, by the use of some particular type of 
apparatus, some other end may not be served which will 
add to the revenue of the plant or increase the saving 
which it is able to bring about, and at the same time 
accomplish its primary function with a reasonable degree 
of economy. 

The problem of the sub-division of the equipment into 
the most suitable units is also a very important one, and 
the manner in which it is solved, frequently determines 
the usefulness of the plant from a commercial stand- 
point. Many plants, which under different conditions 


would produce good results, are daily losing money for 
their owners or are shut down and represent an invest- 
ment entirely wasted, simply because this question of 
the proper sub-division into units was lost sight of or 
ignored. 
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It is not easy to determine this point beforehand, but 
by a careful study of the conditions and a comparison 
with others of a similar nature, it is possible to pre-de- 
termine the character of the load very closely. 

Take, for example, a large office building, club house 
or hotel. A good method of pre-determining the load 
conditions in such a structure isto draw up, in tabular 
form, a schedule of all the rooms and apparatus requir- 
ing current for light or power in the building, and oppo- 
site each set down the estimated amount of current re- 
quired in or by it during each of the twenty-four hours 
or less that the plant will be required to operate. A 
curve plotted from the totals obtained in this manner 
will be of great assistance in choosing the size and num- 
ber of units to be installed. ; 

If, however, it is possible, as is sometimes the case, to 
determine the conditions by actual observation or test, 
this should always be done, as, if properly done, it is 
much the more accurate method. 

It frequently happens, particularly where the power 
plant is to be installed in and serve some building, the 
primary object of which is other than the housing of the 
power plant apparatus, that limitations of space must he 
met which greatly modify the conditions and narrow 
the field from which to choose the apparatus to be in- 
stalled. 

This condition is frequently chargeable at the door of 
our friends the'‘architects, but the fact remains, and the 
condition must be met in the best possible manner and 
with as little sacrifice to poorer economy as may be. 

The comparatively small amount of space required by 
the high speed reciprocating engine which has of recent 
years attained a high state of development and is able 
to show very good economy and regulation, is a great 
help to the engineer in overcoming the difficulties 
brought about by cramped engine rooms, and frequently 
makes it possible to solve what at first seemed a hope- 
less problem in a very satisfactory manner. 

It sometimes happens that the conditions are such 
that the installation of a single large unit would result 
in the highest economy of operation, but even under 
these conditions it is seldom wise to install such a unit 
unless it can be safeguarded by a storage battery or 
some other auxiliary source of power, as the crippling 
of such a unit, for even a short time, would usually re- 
sult in a loss far in excess of the saving which the single 
large unit is able to show over the cost of operation of 
a plant equipped with two or more units. This is true 
not only of the engine or generating unit, but also of 
the boilers or other primary source of energy, and to 
some extent of the auxiliary apparatus of the plant. 

On the other hand a division into but two units, 
unless each is of sufficient capacity to carry the full load, 
is little if any better, as in the event of one unit having 
to be shut down the remaining one would rarely have 
sufficient capacity to carry the whole load even for a few 
hours, u.:less the capacity of each unit is considerably 
in excess of one-half the total required to carry theload, 
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in which event both units must operate continuously 
under conditions of loading very unfavorable to high 
economy. ‘The use of two units, each of which is capa- 
ble of carrying the full load continuously, is usually to 
be recommended only where the load is nearly or quite 
constant, as it requires that one large unit should re- 
main idle continually, and under less favorable load con- 
ditions the resultant economy of operation would not be 
so good as might be obtained with a greater sub-division. 

A division into three units of the same size and type, 
each having sufficient capacity to carry one-half the full 
load, or into two large and one small, or one large and 
two small units, any two of which could, if necessary, 
carry the full load, makes an arrangement which in all 
but very large plants is usually productive of a high 
degree of economy together with a reasonable degree of 
immunity from shut down and a comparatively low first 
cost. 

In choosing the units the advantages in the way of 
spare parts and repairs, which are to be gained by the 
use of as few different sizes and types as possible, must 
not be lost sight of, and where for sufficient reason it is 
deemed advisable to install units of different types, it 
should be determined beyond all reasonable doubt that 
these units will operate in conjunction in a satisfactory 
manner. 

Without entering into the pros and cons of direct vs. 
alternating current, suffice it to say that the same gen- 
eral principles may and should be applied in the selec- 
tion of the type of dynamo and of the voltage at which 
the current shall be generated. 

Thus, in the case of a group of shop buildings already 
equipped with motors for electric drive, it would ordi- 
narily be unwise to select electric generating apparatus 
producing current of a different nature or voltage from 
that with which the motors were built to operate, as the 
choice of such apparatus would entail a heavy invest- 
ment in new motors and add greatly to the interest tax 
properly chargeable against the power plant. 

As another example, consider the case of a large office 
building requiring electric current for lights and for 
elevator and ventilating fan motors. In such a building 
the load conditions are rather unfavorable in as much as 
continuous or nearly continuous service is usually re- 
quired while the peak of the load is high and of short 
duration, and during the balance of the twenty-four 
hours the load is comparatively light and very irregular. 

These conditions would seem to indicate the advis- 
ability of installing a storage battery plant, but, unfor- 
tunately the space limitations are often such as to put 
this entirely out of the question or to make it impossible 
to arrange a suitable battery room. 

Under these circumstances it is well to consider the 
advisability of making use of the public electric service 
from the street mains as an auxiliary source from which 
to draw at times of very light load, making it possible 
to shut down the plant at such times, or in case of a 
break down. 

In this way the first cost of the plant may be reduced 
by the elimination of a small unit which might other- 
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wise be required to carry the load during the night and 
a portion of the day, and by a reduction in the amount 
of spare apparatus which would otherwise be necessary 
to provide against accidental shut down. 

In order, however, to take advantage of this means of 
saving, it is necessary to ascertain and comply with the 
rules and regulations with which the lighting company 
necessarily restricts its customers in the use of the cur- 
rent supplied by it. 

It may be readily seen, therefore, that this one factor 
frequently determines the type of current and the vol- 
tage at which the generators shall operate, aside from 
any consideration of the relative advantages of one sys- 
tem or voltage over another, in the abstract. 

And so it goes through the entire plant. Each par- 
ticular item must be considered from all sides, and the 
pros and cons carefully weighed before a decision is 
reached as to the use of any particular type of apparatus 
to meet certain requirements or as to whether a suffi- 
cient saving will result from the use of some piece of ap- 
paratus to warrant the expense of installing it as a part 
of the plant. 

It is the care and thoroughness with which those 
principles are applied which determine, largely, whether 
a plant will prove a credit to its designer or not. 

In order to bring out more clearly the practical appli- 
cation of what has been said to particular cases, let us 
consider that of an isolated power station for a manu- 
facturing plant consisting of several buildings spread 
over the greater portion of a city block and located 
about six or eight hundred feet from the river. 

This plant consists of several machine shops for doing 
both heavy and light work, a forge shop, a pattern shop, 
a storage loft for patterns and an office building. 

Power for the operation of machinery in the various 
shop buildings was originally supplied by two steam 
engines located at different points in the works, each 
supplied with steam from a single boiler near by and 
each driving a long line of shafting by means of a belt. 

In time these engines became worn out and were dis- 
carded and a number of electric motors were substituted 
for them, a semblance of individual drive being installed 
in some of the shops. Current for these motors and also 
for some lighting was obtained from the public service 
mains in the street, and distributed from a switchboard 
in one of the shop buildings. 

The two old boilers, however, were retained and kept 
in commission as the steam was needed for driving a 
couple of small air compressors in the boiler plate shop, 
a high pressure hydraulic pump used to furnish water 
under pressure for the operation of hydraulic tools in 
the forge shop, a steam-hammer, also in the forge shop, 
and for heating the various buildings. 

This arrangement was obviously uneconomical both 
in operating cost and in space occupied, and it was there- 
fore decided to install a central power generating plant 
where all of the power required by the works could be 
economically generated, and without occupying valu- 
able space in the shops with boilers, feed pumps, coal 
piles or non-productive machinery. 
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The space alloted to the power plant building was ap- 
proximately thirty-five feet wide by sixty feet deep run- 
ning back from the street to one of the shop buildings. 

These then were the conditions, and the problem was 
how best to meet them to secure the greatest economy of 
operation and the greatest return on the necessary in- 
vestment. 

The first question to be answered was with regard to 
the type of plant to be installed. 

The high pressure steam-driven hydraulic pump and, 
if necessary, the steam driven air compressors could be 
replaced by electrically-driven apparatus, but no suitable 
substitute for the steam hammer has, as yet, been mark- 
eted and no form of heating is so well suited to the con- 
ditions which prevail at these works as that using direct 
radiation from steam or hot water. 

As the advantage gained by the operation of the steam 
hammer, and the saving which could be accomplished 
during about six months of the year by the use of ex- 
haust steam for heating purposes, far outweighed any 
possible saving in the cost of power production which 
internal combustion engines might perhaps be able to 
show in comparison with steam-driven apparatus, the 
latter type was chosen in preference to the former. 

The next point to be decided was the total capacity 
required and the most advantageous sub-division into 
units. 

In order to obtain as much information as possible 
which would serve as a guide to help in determining 
this question, careful observations were made of the cur- 
rent consumption at different times of the day and un- 
der different conditions, and of the size, number and 
character of the various motors and tools in the shops. 
A careful study was also made of the coal, water and 
electric bills for the preceeding five years in order to 
ascertain as nearly as possible how the load conditions 
changed from month to month and year to year. 

As a result of this analysis, it was decided to install 
three electric generating units, two of sixty, and the 
third of thirty kilowatts capacity,and a single steam- 
driven air compressor, it being unnecessary to provide a 
reserve machine of this type as the temporary crippling 
of this machine would shut down only a small portion of 
the works and would not interfere in any way with the 
other portions. 

The type of prime mover and the relative advantages 
of operation with or without condensers came up next 
for consideration. 

As has already been pointed out, the advantages to 
be gained in this instance by the use of exhaust steam 
for heating purposes were very great, and as the steam 
required for this constituted a very considerable percent- 
age of the total amount of exhaust steam from the en- 
gines, the increased economy of power generation to be 
obtained by the use of a condenser, even if condensing 
water were cheaply available, would obtain only during 
the warmer months of the year and would not, for that 
reason, show a sufficient return on the additional invest- 
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ment necessary to warrant the installation of an equip- 
ment of condensing apparatus. 

The rather limited amount of floor space and the desir- 
ability of not enroaching upon the second floor of the 
power plant building any more than was absolutely nec- 
essary, as this space could be used to advantage for manu- 
facturing purposes, eliminated the horizontal slow speed 
type of prime mover from consideration in connection 
with the electrical generating units required for this 
plant, more especially as the air compressor must neces- 
sarily be of the slow speed type of engine and no verti- 
cal machine of the proper capacity could be found. 

A careful comparison of operating efficiency, first cost, 
floor space occupied and general suitability of the vari- 
ous types of high speed reciprocating engines and steam 
turbines, showed a very decided advantage in favor of 
the vertical compound reciprocating engine as applied 
to the conditions already mentioned. 

Having reached this point in the solution of the prob- 
lem in hand, the steam generating equipment may now 
be taken up for consideration, and the total capacity, 
and sub-division into units, the type of boiler to be used, 
and the nature of the auxiliary apparatus required 
decided upon. 

The nature and amount of the load has already been 
determined in connection with the choice of the engine 
units, and to determine the total boiler capacity required 
it simply remains to ascertain the amount of steam which 
these engines will consume when furnishing the requi- 
site power, as determined by the manufacturers guaran- 
tees, and to add to this the amount of steam which will be 
consumed by the steam-hammer. In this manner it was 
found that three hundred horsepower in boiler capacity 
would be sufficient, the horsepower rating being based 
upon the well recognized standard of 34% pounds of 
water evaporated per hour from and at 212 degrees F. 

The steam boiler is a much more flexible unit than 
the steam engine or electric generator, it being possible 
to force it far beyond what would be a safe overload for 
a standard engine ‘or dynamo, and to obtain a reason- 
ably good efficiency from it even at light loads. This 
fact, together with the small amount of floor space and 
the desirability of reserving some space for future en- 
largement of the boiler plant, lead to the choice of two 
boilers each of 150 horsepower set in a battery. 

It still remained to determine the type of boiler best 
suited to the requirements. 

The ability to make steam quickly, together with the 
desirability of carrying a high pressure with as little 
risk as possible, and of using super-heating steam in 
order to obtain the best possible economy from the steam 
engine units and obtain the full advantages to be gained 
by the use of compound steam cylinders, ledd to the 
choice of inclined water tube boilers with four inch 
drawn steel tubes and wrought steel headers, equipped 
with super-heaters, also of the tubular type, placed at the 
top of the boiler setting and between the first and second 
pass of the furnace gasses. 
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A cross drum type of boiler with fourteen-foot tubes 
was used in order to make it possible to set the boilers 
across the building, which arrangement was the most 


economical of floor space and lent itself best to the steam 


piping arrangement, and at the same time to remove and 
renew tubes as occassion should require. 

Having reached this point it became possible to pro- 
ceed with the design of a suitable building for housing 
the apparatus to be installed. 

The building decided upon is a two-story brick and 
steel fire-proof structure having the boiler and engine 
room on the first or ground floor, and a roo ton steel 
coal bin on the second floor, the remaining portion of 
the floor being available for manufacturing or other pur- 
poses. 

A steel plate smoke stack four feet in diameter and 
with its top 125 feet above the boiler room level also 
rests upon the second floor, and is connected with the 
flue openings of the two boilers by means of a steel plate 
flue and breechings. 

Coal is delivered by means of a chute from the side- 
walk to a bucket conveyor running from a pit on the 
first floor, into which the chute opens, to a point above 
the coal bin on the second floor. This conveyor is en- 
tirely enclosed and provided with a spout at the top by 
means of which the coal is deposited near the center of 
the bin. A motor on the second floor drives the con- 
veyor by a belt. 

The boilers are located in a room by themselves, the 


‘side wall of the setting being carried out to form a par- 


tition wall between the engine room and the boiler room. 
This arrangement necessitates the cleaning of one of the 
boilers from the engine room, but was necessary in order 
to obtain sufficient room for a possible future increase in 
boiler capacity. 

The coal bin is located directly over the firing space 
in front of the boilers and has two pockets, from the bot- 
tom of each of which hoppers are carried down to a 
height of about five feet above the boiler room floor and 
terminates in valves. 

Under these hoppers a small coal charging car runs 
on rails set in the cement floor, and from this car the 
furnaces are supplied. This arrangement makes it un- 
necessary to carry any coal upon the floor of the boiler 
room and therefore possible to keep this portion of the 
plant in a neat and cleanly condition. 

Owing to cramped space and the nature of the soil, 
which prevented excavating to any depth, it was not 
possible to make any special provision for the removal 
of ashes, even if the quantity of these were sufficient to 
warrant the necessary expense, which would be involved 
in providing for this in any other way than by hand, 
through the ash pit doors. 

The boilers are built for a working pressure of 200 
pounds per square inch, although, for the present at 
least, but 150 pounds will be carried, and are each equip- 
ped with a super-heater designed to increase the tem- 
perature of the steam, before it leaves the boiler, 100 de- 
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grees F. above the temperature of saturated steam at 
the same pressure. 

Economizers were not irstalled for the reason that it was 
found that a sufficient amount of surplus exhaust steam 
would always be available for use in a feed-water heater 
to maintain the temperature of the feed water at about 
200 degrees F. 

The feed-water heaterisof the open type, consisting of 
a cast iron shell with copper drip pans or trays at the 
top, over and through which the feed water percolates, 
and a settling tank and filter at the bottom. A branch 
from the exhaust pipe connects with the feed-water 
heater, and the steam enters through an oil separator 
and mingles with the cold water trickling over the trays, 
In this manner the entering steam gives up its latent 
heat to the incoming water, is condensed, and unites 
with the water, and the resultant hot water decends to 
the settling tank below to be drawn out and forced into 
the boilers by the feed pumps. No steam outlet is pro- 
vided for the heater, only such quantities of steam being 
drawn into it as are required to replace that previously 
condensed. | 

Two boiler feed pumps are installed, one being steam- 
driven and the other electrically driven. 

The former is a duplex ram pattern brass fitted pump, 
having a normal capacity of about twelve gallons of 
water per minute, and is intended as a spare unit to be 
used in case of emergency or at times when steam is re- 
quired but the electric plant is shut down. 

The other is a triplex plunger type pump, having a 
normal capacity of eighteen gallons per minute, driven 
through a train of gears by a three horsepower variable 
speed motor. The controller of this motor is provided 
with both armature and field resistance, so proportioned 
that it is possible to reduce the speed of the metor, and 
consequently the output of the pump, from the maximum 
to one-half by cutting out resistance from the motor 
field circuit, and from one-half to one-quarter by intro- 
ducing resistance in the armature circuit. The pump is 
also provided with a by-pass from the discharge to the 
suction, by the opening of which the amount of water 
delivered by the pump may be still further reduced when 
necessary. 

Although this pump was much more costly than a 
steam pump of the same capacity, its much higher econ- 
omy of operation amply warranted the additional expen- 
diture. 

Steam is delivered from the boilers into a five-inch 
heater running across over the boilers and through the 
dividing wall into the engine room, where it enters a 
five-inch steam main from which the various steam-driven 
units are supplied. 

This header and main are made up of steel pipe flared 
out at each end over the face of the flanges to the bolt 
circle, and the face finished off to receive copper gasket. 
This construction reduces the possibility of leaky joints 
toaminimum. ‘The steam main is carried on brackets 
along the wall and near the ceiling. 
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The exhaust main consists o eight-inch pipe with 
screwed flange joints, and is carried along the side wall 
of the engine from directly under the steam main and 
up in one corner to a point above the roof. An oil sep- 
arator is installed beyond the point where the last ex- 
haust pipe enters the main. 

The three generating sets are installed in a row along 
one wall, and on the other side of acentral aisle is the 
air compressor, the electrically-driven boiler-feed pump, 
space for an additional electrical generating set and a 
controlling and distributing switchboard. 

The air compressor has compound steam and two 
stage air cylinders, and is equipped with a reheater be- 
tween the steam cylinders and an inter-cooler between 
the air cylinders. 

Steam for each of the engines is taken from the top 
of the steam main by means of an elbow and a long 
radius bend, thus providing for expansionand contrac- 
tion of the pipe and making steam separators on the en- 
gines unnecessary. 

The generators are direct current, 240-volt, compound 
wound machines. ‘The primary reason for the choice of 
this current and voltage was that all the mo.ors instal- 
led throughout the works were wound for that, and the 
use of it makes it possible to take advantage of the pub- 
lic service as an auxiliary should it ever prove desirable 
to do so. 

The lighting is taken care of by means of a three-wire 
system, ted from a rotary balancer installed near the 
switchboard. ‘This arrangement was considered prefer- 
able to the use of a 240-volt, two-wire lighting system 
for the reason that this higher voltage does not lend itself 
well to the operator of many of our higher power illumi- 
nants, such as the arc lamp, so useful in the economical 
lighting of large enclosures. : 

The switchboard consists of seven panels of marble- 
ized slate mounted upon an angle iron frame, and set 
three feet from the wall. There is a generator panel 
for each of the three dynamos, a total output panel, an 
equalizer or balancer panel and a lighting feeder and 
power feeder panel. 

Each of the generator panels is equipped with asingle 
lamp bracket, an ammeter, a field rheostat, a three pole 
switch, the middle pole of which performs the functions 
of an equlizer switch, and double pole, double arm, lam- 
inated contact circuit breaker with carbon breaks. 

Upon the total output panel are twosingle lamp brack- 
ets, a power ammeter, a light ammeter, a record‘ng am- 
meter for the total current, a two pole, double throw 
switch, controlling the total current, one side being con- 
nected to the bus bars and the other left blank for pos- 
sible future connection to the public service, a record- 
ing watt-hour meter for registering the total amount of 
electrical energy generated, a double pole power switch, 
and two smaller double pole switches, one controlling 
the supply of current to the equalizer panel and the 
other the circuit feeding the electrically-driven boiler- 
feed pump. 


THE JOURNAL OF ELECTRICITY, POWER AND GAS. 181 


The equalizer panel is equipped with two single light 
brackets an ammeter for indicating the amounts of cur- 
rent flowing in the neutral wire of the three-wire system, 
and its direction, and a voltmeter for indicating the volt- 
age on either side of this system—each of these instru- 
ments has the zero in the center of the scale and reads 
to the right and left—a voltmeter switch, the balancer 
field rheostat, a three pole, double throw switch for the 
control of the supply of current to the lighting feeder 
panel, one side being connected to the bus bars and the 
other left blank for possible future connection to the 
public service, a switch and starting box for the control 
of the balancer and a double pole circuit breaker. This 
circuit breaker is rather peculiar in that the actuating 
coil is connected to the neutral wire from the balancer, 
while the blades are connected to the positive and nega- 
tive ,wires, respectively, of the three-wire system. By 
this arrangement an excessive unbalancirg of the light- 
ing circuits which would overload the balancer would 
trip the breaker and open the outside legs of the system, 
thus protecting the balancer from overloads without 
running the risk of an abnormal side increase of poten- 
tial of one or the other of the system, which would, to 
say the least, be detrimental to the life of the lamps. 

Each of the feeder panels is equipped with two single 
lamp brackets and a number of feeder switches from 
which feeders are run to various points through the 
works. ; . 

On top of the switchboard a large illuminated dial 
voltmeter and a potential indicator of the same size and 
type are mounted. These are connected to a voltmeter 
switch on one of the generator panels, and to the main 
bus bars respectively. 

From this switchboard the generation of the current 
and the distribution throughout the works is controlled. 

A somewhat knotty problem was presented in con- 
nection with the air compressor. 

As you know, whenever air or any other gas is com- 
pressed heat is generated, and the greater the compres- 
sion the higher the temperature to which the gas is 
raised. This is what occurs in the air cylinders of 
the compressor, and unless this heat is removed, the 
temperature to which the cylinder walls will attain will 
be destructive. To over come this it is customary to 
provide water jackets around thecylinders, and, in large 
two cylinder machines, intercoolers as well. 

The amount of water necessary to cool the air com- 
pressor of the machine in question was estimated at 
fifty gallons per minute. The only available supply of 
water was from the city mains and the cost of this 
amount from that source was too great to be considered. 

To overcome this difficulty it was finally decided to 
install a cooling tower upon the roof through which the 
water could pass, after becoming heated in the jackets of 
the compressor, and be cooled and used again. 

A small tank was placed on the second floor to which 
a water pipe terminating in a ball cock was run and in 
the engine room below, near the compressor, a small 
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motor-driven rotary pump was installed. A water pipe 
was run from the tank to the suction inlet of the pump 
and from the discharge outlet of the pump another pipe 
was run and connected to the inlets of the water jackets. 
From the jacket outlets a pipe was carried to the top of 
the cooling tower and from the collecting pan at the 
bottom down to the tank on the second floor. 

A by-pass and waste pipe was also provided which 
make it possible to allow the water to run to waste when 
desired, as, for example, when it becomes necessary to 
clean or repair any of the parts. 

By this arrangement only sufficient water is drawn 
from the street mains to make up the loss by evapora- 
tion which is about five per cent, and the cost of the nec- 
essary electrical energy is trifling compared with the sav- 
ing accomplished. 

The total investment necessary to accomplish this re- 
sult was about equal to the cost of the water for one 
year if this water were allowed to run to waste after be- 
ing used in the jackets. 

It has been my desire to outline to you a few of the 
actual conditions which consulting engineers have to 
meet in dealing with this particular problem which has 
been selected as our subject for this occasion. I have 
endeavored to give a clear exposition of the principles 
governing isolated plant engineering and to develop 
them in accordance with the best practice of the present 
time. 

To treat the subject as comprehensively as possible I 
have confined myself to conclusions which are based on 
results obtained from actual conditions found in plants 
of the character referred to. 

And in conclusion I may say, to those of you who 
contemplate having to deal with power plant design, 
that it will be well to remember that with all of the condi- 
tions which affect such plants you will seldom find two 
alike. You must therefore, in each case, make a complete 
analysis of the result to be accomplished, and a careful 
study of the means at your command. 


ELECTRIC POWER FOR OIL WELLS. 


INETY per cent. of the oil well fires are started, 
says Mines and Minerals, by the drills or the 
pumps operated by oil, gasoline or steam engines. 

When the point of the drill crushes through the sub- 
stratum of hard rock which holds the oil in its subter- 
ranean reservoirs, the pressure from below sends the 
liquid up in great geysers which spray around in all 
directions. Any fire within a distance of fifty feet is apt 
to cause ignition, and the great spout of oil once fired 
becomes a most destructive agent. 

The use of electricity in the oil regions of this country 
has grown very slowly, and comparatively few drills and 
pumps are thus operated. Notwithstanding this the 
danger from fire causes insurance rates to stand at almost 
prohibitive rates, and in some instances no insurance 
whatever can be obtained on the property or the machin- 
ery. In California, Texas, Kansas, Indian Territory 
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and Oklahoma hundreds of thousands of dollars annually 
go up in burning oil wells, which, while presenting a 
very spectacular sight, is hardly consistent with modern 
methods of industrial progress and economy. 

The use of electric motors for driving oil drills and oil 
well pumps has extended rapidly in parts of Europe 
where German and French engineers have studied the 
problem. 

The first wells to be drilled by electric motors were 
those in Roumania. Nearly seven years ago the first 
installation was attempted for experimental purposes in 
order to reduce the fire risk and to secure economy of 
operation by bringing all the wells in the region under 
the control of a single central generating station. The 
Dutel Company, which owned considerable valuable oil 
property, installed a central station at a distance of a 
mile and a half from operations. The total capacity of 
the station was only 200 kilowatts, but it was sufficient 
to operate the drills in the whole region. Besides the 
drills two sets of motor-driven pumps were set up in the 
district. The motors were of the three-phase type, 
operated at 300 volts. The current was carried over 
wires from the central station on overhead poles tem- 
porarily erected. The remarkable elasticity of this 
system immediately proved of value to the company. 
The pumps and drills were quickly shifted from one part 
of the field to another within a total radius of two miles 
from the generating station. All possible fire risks were 
removed, and the company up to date has had no ex- 
plosions or ignitions of wells. The saving in this way 
alone is sufficient to recommend the system to oil drilling 
companies. By this method there was a further saving 
in efficiency and cost of operation, and the company is 
now increasing its generating station and widening its 
field of operation. 

The advantages obtained in better regulating the oil 
production in Europe by means of electrical generating 
stations for extensive fields are equally promising in this 
country. Fires in the oil fields of this country are fully 
as numerous and destructive as in Russia, and the waste 
of energy by using individual steam units or oil engines 
for each well is a factor of no small importance. Where 
steam pipes are used for carrying steam to distant wells 
the loss through condensation is considerable, and its 
remedy is more easy to suggest thanincoal mines. The 
adoption of electricity for different kinds of mining 
operations is one of the interesting questions of the day, 
but if there is one field that should show especial benefit 
from this it is in mining for oil. And this particular 
field has shown the least responsive appreciation of the 
opportunities offered by the central station idea from 
which electric power can be run on overhead wires to 
hundreds of different wells. 


So far as can be accurately ascertained there are 112 
independent telephone systems in Canada, distributed as 
follows: Ontario, 34; Quebec, 28; Nova Scotia, 24; 
New Brunswick, 17; Manitoba, 3; Saskatchewan, 2. 
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MT. RAINIER, MT. SHASTA AND MT. WHITNEY AS 
SITES EOR METEOROLOGICAL OBSERVATORIES. 
BY ALEXANDER G. McADIE. 

N 1903 an ascent of Mt. Whitney was made by the 
writer, and a report upon its availability as a site 
for meteorological research published in the Szerra 

Club Bulletin, June, 1904. ‘The elevation, 14,515 feet, 
then determined barometrically, was thirteen feet higher 
than the value determined by precise levels in August, 
1905, by the U. S. Geological Survey, R. A. Farmer, 
topographer. © 

During the present summer ascents of Mt. Rainer and 

Mt. Shasta were successfully made. Mercurial barom- 
eters, a boiling point thermometer, wet and dry bulb 
thermometers and other apparatus were carried to each 
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The co-ordinates of the peaks are— 
Rainier........ 46° 51’ 5” N., 121° 45’ 28” W. 
a 41° 24’ 28” N., 122° 11’ 49” W. 
Whitney ...... 36° 34’ 33” N., 118° 17’ 32” W. 
The elevations are— 


Piscean axcennees 14,394 feet, approximately. 
IR isnesciss cncsnnvns 14,200 feet, approximately. 
Pe iicesn ventnnses 14,502 feet, true. 


These peaks, it will be noted, are so located as to offer 
an ideal opportunity for studying weather conditions on 
the Pacific Coast. They stand like three sentinels in a 
stretch of seven hundred miles, at such distances from 
one another and so related to the orography of the coast 
that an almost unparalleled opportunity is afforded for 
obtaining a cross-section of the general storm tracks and 





TAKING MEASUREMENTS FOR ALTITUDE ON SUMMIT OF MT. RAINIER 


summit. The barometers were the same as those used 
at Mt. Whitney. Check readings were made at San 
Francisco and at Portland; and simultaneous readings 
for sea level conditions at Seattle, Tacoma, Portland, 
Spokane, Red Bluff and Eureka, through the courtesy 
of the officials in charge of the Weather Bureau offices 
in those cities. Professor J. N. Le Conte,* of the Uni- 
versity of California, checked the readings at both peaks, 
and Messrs. Franklin, Knapp, Hutchinson, Gardner, 
Gould and Elston assisted. 

Camp at an elevation of 5500 feet was made in Para- 
dise Valley on the southern slope of Mt. Rainer July 
16-31. Leaving camp July 24th, the night was spent at 
Camp Muir, and on July 25th the ascent completed. 
Starting from Sisson, Mt. Shasta was climbed on August 
4-5, 1905. 


*Professor Le Conte also checked the readings made on summit of Mt. 
Whitney in 1903. 


prevailing wind direction at levels extending almost 
from the sea toa height of 4420 meters (14,500 feet). A 
chain of high level observatories is particularly desirable 
on the Pacific Coast, inasmuch as the general climatic 
conditions are essentially different from those of other 
sections of the country, being in fact materially modified 
by the proximity of the ocean and the extremely diver- 
sified topography of the coast. As stations for research 
and original investigation of problems connected with 
the physics of the atmosphere, these peaks are exception- 
ally well adapted. The most northern, Rainier, lies 
directly in the mean storm track, and permits of experi- 
mentation upon cloudy condensation in the free air, rain- 
fall and snowfall throughout the entire gamut of pressure 
and temperature conditious. The most southern peak, 
Whitney, is located in a region probably the driest in 
the United States. With nearly half of the sensible 
atmosphere below its summit and a minimum amount of 
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water vapor present, no better site could be found for 
investigating the part played by the atmosphere in the 
absorption of solar energy. The discoveries made at all 
lower level observatories, giving as they must results 
obtained after the passage of the radient energy through 
a considerable stratum of atmosphere, can only be com- 
pletely verified by comparison with the results obtained 
at levels approximately above the sensible atmosphere. 

Again, in connection with the radio-activity of air, it 
is believed that conditions are very favorable for experi- 
ments on the ionization of the upper air strata and the 
part played by electrons as nuclei for condensation. 

But chiefly in connection with the practical question 
of improving the forecasts over the western half of the 
country it is important that observatories should be 
established on these peaks. ‘The Pacific Coast is essen- 
tially a region of marked climatic contrasts. Within 
short distances great differences are found. In other 
words, local climates are prevalent to a marked degree 
in this Western country, and there is little of the general 
uniformity of temperature and other conditions prevail- 
ing east of the one hundredth meridian. , It is believed 
that dynamic compression of the air forced down moun- 
. tain sides and into long narrow valleys plays an impor- 
tant role in determining local climates. 

‘*Foehn”’ or ‘‘Chinook’’ conditions must be studied 
from the vantage ground of high level stations. Perhaps 
the most destructive single condition’ in California (not 
excepting a severe frost or an exceptionally severe storm) 
is the norther of the Great Valley or the kindred wind 
known as the Santa Ana of the region south of the Sierra 
Madre. Handicapped as the forecaster is on the Pacific 
Coast by a paucity of reports from the west, it is all the 
more necessary to obtain reports in other ways. Moun- 
tain winds play no inconsiderable part in the meteor- 
ology of the coast. -We have the action of the wind in 
its general easterly drift, the air circulation due to the 
procession of passing disturbances, and, more pronounced 
still, the localized wind currents or forced draughts up 
and down the mountain flanks and through the numer- 
ous valleys. It is well known that many stations located 
in valleys are now of doubtful service to the forecaster 
because the reports do not indicate true cyclonic wind 
movements. 

It is of course no easy matter to erect, equip, and 
maintain mountain observatories, and while it might be 
possible to carry out the plan as outlined, it would prob- 
ably be much better to place self-recording apparatus on 
the summits, properly exposed, and establish a series of 
camps at levels of five, eight, and twelve thousand feet. 


ELEVATION OF MT. RAINIER. 


Columbia Crest, summit of Mt. Rainier, July 25. 1905, 
II a. m.to 12 noon. Observers J. N. L. and A. G. M. 
Mercurial barometers Green standard No. 1664 and 
No. 1554; four readings, 17.614; 17.616, 17.630, 17.632 
inches. Temperature, mean, 39° F. Mean pressure, 
corrected for temperature, instrumental error, and grav- 
ity, 17-663 inches. Mean temperature of air column, 
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obtained from readings at summit and at sea level, 50° F. 
Sea level reading, mean of Tacoma, Seattle, Portland, 
and Spokane, 29.960 inches. 
h— h, = 56517 + 123.39 + .003 A 


é B, 
(1 + 0.378 PR? (1 + .0026 cos 2 ¢) log P 


which may be written 
log 29.960 = log 17.663 + 
h—h, 
56517 + (123.3 X 50°) + .003h 
h = 62725 X 0.229478 = 14,394 feet. 


(58) (ty) 


The boiling point as determined on the south rim of 
the crater, probably one hundred feet below the true 
summit, was 86°.4 C. (187°.4 F.). The equivalent pres- 
sure would be 17.960 inches. We shall probably not be 
greatly in error if we assume that the boiling point on 
the summit is about 186°.8, and the equivalent pressure 
17.73 inches. A sling psychrometer gave the following: 
Dry, 37°.0 F. 36°.4 36°.5 36°.5 37°.0 Mean, 36°.7 
Wet, 32°.0 28°.0 25°.0 24°.2 25°.5 Mean, 26°.9 

The dew point was approximately 10°, vapor tension 
é 
B 


ELEVATION OF MT. SHASTA. 


0.07 inch and = .0004 


Summit of Mt. Shasta, August 5, 1905, 12 noon to 
1:30 p. m.; six readings, 17.988, 17.990, 17,992, 17.977, 
17.962, 17.980 inches. Mean pressure, corrected for 
temperature, instrumental error, and gravity, 17.993; 
mean temperature air column, 60° F. Sea level readings, 
Eureka, San Francisco, 30.000 inches. 

h = 63958 X 0.222017 = 14,200 feet. 


The boiling point at the summit was 86°.5 C. 
(187°.7 F.). Equivalent pressure, 18.080 inches. 

The height of Shasta given on the Geological Survey 
sheet is 14,380 feet (intended for 14.389 feet); but this 
elevation was determined more than twenty years ago by 
combining the results obtained by vertical angles and 
mercurial barometers. Ina letter dated August 24, 1905, 
the acting director of the survey states that ‘‘doubt is 
thrown on the value from the fact that an exact elevation 
of the base station was not known, and the methods 
used would now be considered only approximate.” 


MISCELLANEOUS OBSERVATIONS 
The following table of boiling points may be interest- 
ing. It should, however, be noted that a strong wind 
was blowing when the readings were made at Mt. Rainier 
on the south rim of the crater. 
Whitney, 186°.47 F. (Hallock, 1903). 
Rainier, 187°.4 F. (crater readings). 
Estimated summit reading, 186°.8 
Shasta, 187°.7 F. 
Muir’s Camp, 194° F. 
Estimated height, 10,000 feet. 
Paradise Valley, Sierra Camp, 202°.4 F. 
Estimated height, 5700 feet. 
Horse Camp, Mt. Shasta, 198°.5 F. 
Estimated height, 7900 feet. 


ot ) He 
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Observations based upon pressure determinations are 
confessedly less exact than those made by vertical angles 
or by levels. It is fully recognized in the above deter- 
mination that the mean temperature of the air column 
may beinerror. Ifthe air were at perfect rest, which 
it seldom is, a mean value might be obtainable; but on 
both dates mentioned we observed a marked stratification 
of the air, and under such conditions temperature and 
humidity values are indeterminable. Above the level of 
10,000 feet the drift of the air appeared to be entirely 
different from the drift of the lower level. The humidity 
values, in the opinion of the writer, cannot be properly 
obtained without a series of simultaneous readings at 
probably not less than five points in the air column. 


HISTORICAL, 


The first estimate of the height of Mt. Rainier was 
made by Captain George Vancouver on Saturday, May 
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as they were above the sea.’”’* At that time of the year 
the snow line would be approximately seven thousand 
feet above sea level. Hence Vancouver’s estimate of 
double this height was not a bad one. Moreover Van- 
couver first gave the co-ordinates of the mountain: lati- 
tude 47° 3” N., and longitude 238° 2” (— 360°). There 
is also an excellent sketch of Mt. Rainier made by 
J. Sykes, May 17, 1792. 

The heights of Mt. Rainier commonly given are: 
E. S. Ingraham, 14,524 feet; George F. Hyde, U. S. 
Geological Survey, 1896, 14,519 feet; McClure, McAllis- 
ter, 1897, 14,528 feet. 

Not until a line of precise levels shall be run will the 
true height of this kingly mountain be determined, and 
it may be pointed out that even then snowfall may mod- 
ify the figure slightly. Before the top of the mountain 
was blown off and the crater formed, the summit was 
probably fifteen hundred feet higher than Columbia Crest, 





MT. RAINIER AND THE UNICORN FROM RIDGE 


26, 1792. He had named the ‘‘round snowy mountain”’ 
on Tuesday, May 8th, after his friend, Rear-Admiral 
Rainier. No one had a better right to stand sponsor. 
The names which he gave to the peaks, bays, channels, 
and islands of the North Pacific coast— Hood and Baker, 
after Lord Hood and Admiral Baker; Puget Sound, after 
his first mate, Peter Puget; the Straits of Georgia and 
Queen Charlotte Sound, after king and queen—have all 
been graciously accepted and remain unquestioned, save 
one, Mt. Rainier. In the city of Tacoma the mountain 
is called Mt. Tacoma. Long before the city existed, 
Vancouver (first white man to see that section) wrote of 
the country round about: ‘‘The forest trees gradually 
decreased and the perpetual clothing of snow commenced, 
a horizontal line from north to south along the range of 
ragged mountains, from whose summit Mt. Rainier rose 
conspicuously and seemed as much elevated above them 


The acting director of the Geological Survey, under 
date of August 24, 1905, states that the best determina- 
tion of the height of Mt. Rainier by one of the typog- 
raphers in 1902 is 14,363 feet above mean sea level. This 
value was obtained by means of vertical angle foresights 
taken from triangulation stations thirteen to twenty-nine 
miles distant from Rainier. The elevations of these 
stations were well determined from spirit level observa- 
tions. 

Of all the measurements which have been made in 
connection with the height of Mt. Rainier, the one which 
possesses the most pathetic interest is that made by 
Professor Edgar McClure, of the University of Oregon, 
on July 27, 1897, at 4:30 p. m. A Green standard mer- 
curial barometer, No. 1612, was successfully carried to 
the summit, and readings carefully made. The reading, 


*‘A Voyage of Discovery Around the World,” six volumes. London, 1801. 
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corrected for instrumental error and temperature, was 
17.708 inches; with an air temperature of 29° F. Re- 
turning from the summit Professor McClure lost his life 
in the act of giving warning to others to avoid the peril 
of his position. His body and the barometer were sub- 
sequently recovered, and the results discussed by his 
colleague, Professor McAllister. McClure’s work in 
this and other directions was of a high order of accuracy, 
and probably no one was better fitted to attempt the task 
which he set for himself. The value obtained, reduced 
according to present methods, gives an elevation of ap- 
proximately 14,454 feet. This value is only sixty feet 
in excess of the value given above, determined by the 
writer on July 25, 1905, namely, 14,394 feet. 


A SYNOPSIS ON BOILER COMPOUNDS. 
(CONCLUDED.) 
N this article will be stated some of the known reac- 
tion of chemistry in plain language. 

All of the salts mentioned in the former article, 
namely, caustic soda, soda ash, bi-carbonate of soda, 
sulphate of soda, chloride of soda, nitrate of soda, fluorid 
of soda, etc., are a soda base combined with an acid 
radical to form these different salts, as they are called. 

Soda is not volatile and will not pass out of the boiler 
with steam, but only mechanically with the wet steam or 
small bubbles of water,.and where dry steam is used the 
soda remains in solution and it is always soluble until 
the water becomes so full of it that it can contain no 
more, or what is known as ‘‘saturated.’’ 

As stated before, soda will free one-half of the hydro- 
gen to combine with chlorine, from common salt to form 
hydro-chloric acid, and it will also form a combination 
with the fluorine of fluorid of soda to form hydro-fluoric 
acid, and so on in the numerous combinations that will 
be made. Remember, you cannot take in chemistry 
without giving or producing energy, and no boiler com- 
pound can make the minerals disapper. They will 
remain in the boiler, and can be got rid of only by way 
of ‘‘blowing off,’’ and all that can be done to prevent 
scaling is to change their form so that they will not 
‘*precipitate’’ or adhere to the hotter metal surfaces, and 
remain either in ‘‘solution’’ or ‘‘suspension,’’ but will 
slowly settle down when no more steam is being gener- 
ated and are readily washed out when the boiler is open, 
if the parts are cool, but will bake on if enough heat 
remains or if heat from adjacent boilers is sufficient to 
drive out the moisture. 

Now, we know that a sick man will forget to take the 
medicine prescribed by his doctor, and will be liable to 
forget the compound for his boiler, or leave it to the fire- 
man, and thus results are not to be expected. 

Look for these conditions: Does the boiler foam or 
prime; does it rust or oxidize; does it pit and does scale 
accumulate? 

If so, are you following the directions or are you guess- 
ing at the amount to be used; and if to be economical 
with the compound you are spending more in wages to 
clean boilers by hand power?—/M/. P. W. 
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THE LARGEST PRIVATE ELECTRIC PLANT. 


HERE is at present nearing completion in New 
York city the largest strictly private electrical] 
plant in the world, says the Sczentific American. 

This plant, situated in the basement of the Mutual Life 
Building, and designed to furnish light and power to the 
entire city square occupied by the company and its ten 

ants, consists of four 600 horsepower Watts-Campbell 
Corliss engines and four 350-kilowatt, 110-volt, gener- 
ators. The engines and generators are joined by marine 
couplings, the only strain on which is torsional, the 
shaft being supported on bearings. Each armature and 
flywheel also rests on its own shaft, supported between 
two bearings. This arrangement allows of disassembling 
any engines or generators without in any way interfering 
with the other portions of the unit. The engines are of 
the Tangye or heavy ‘‘rolling mill frame” type, supplied 
with Corliss valve gear. The generators are supplied 
with a special feature in the form of an automatic brush 
shifting device which moves the brushes back and forth 
across the face of the commutator, thus eliminating the 
possibility of wearing ridges. ‘This plant is designed to 
replace the old Mutual Life equipment of four 100-kilo- 
watt Siemens & Halske generators, direct coupled to 
straight line engines, which equipment is destined for 
the company’s Broadway building. The work of installa- 
tion began about a year ago with the removal of the old 
boilers, originally supplying steam to the Mutual Life 
buildings. ‘The present boilers are designed to furnish 
steam at 300 pounds pressure, if necessary. 

The foundations had to be specially constructed, the 
location of the new units being limited to the space 
occupied as a court between the various buildings. The 
difficulty of constructing the foundations was enhanced 
by the fact that the concrete slabs supporting the struc- 
tural steel columns of the buildings’ framework rested 
on sand which had to be excavated from between the 
columns with the greatest care. A sufficient space hav- 
ing been cleared out, beams were laid down to form a 
closely bolted network, concrete was poured on and about 
them to fill in the entire excavation, and the various 
units of the plant were bolted securely to this firmly knit 
mass. ‘The plant is designed to operate 20,000 incan- 
descent lamps, ten or twelve electric elevators, eight 
motors of from two to six horsepower, including an elec- 
tric pump, and six blowers, with fans ranging from 
thirty-six to sixty inches diameter. Two of the units 
are now successfully operating, and it is planned to have 
the other two at work in a short time. 


TRAFFIC BEGUN THROUGH SIMPLON TUNNEL. 


The first passenger train, carrying notabilities and 
officials, passed through the Simplon tunnel on January 
25, 1906, amid artillery salutes. 

Undertaken jointly by the Italian and Swiss govern- 
ments in 1898, the Simplon tunnel was completed at a 
cost of more than $15,000,000. It is twelve miles long, 
extending from Brigue, Switzerland, to Isella, Italy. 
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GERMAN SUBMARINE CABLES. 


REMARKABLE increase in German shipping, 
both naval and mercantile, and the general colo- 
nial expansion during. the last few years, has 

naturally led both the German Government and com- 
mercial community to turn their attention to submarine 
telegraphy. 

To meet these demands, the well known firm of Felten 
& Guilleaume took in hand the formation of a company 
for the making and laying of cables, and in 1899 founded 
the Norddeutsche Seekabelwerke Aktien-Gesellschaft, 
and established cable works at Nordenham, on the Weser. 
The location of these works was selected with great care, 
and proves to be eminently suitable. Nordenham is 
situated nearly opposite the great port of Bremerhaven, 
the headquarters of the North German Lloyd Company, 
the general manager of which is a director of the cable 
company, and whose good offices are of material assist- 
ance in the manning of their ships. Indeed, the com- 
pany state that partly thanks to this, within twenty-four 
hours of notice either of their ships can be put into com- 
mission and ready for sea. Inthis respect they certainly 
have the advantage of all other cable manufacturing 
companies. 

The banks of the river Weser are steep, too, and the 
deepest draught ships are able to lay alongside the works, 
moored to a short jetty, which is provided with railway 
lines and suitable appliances for the handling of heavy 
stores and other telegraph material. 

Although they had been for many years in the habit 
of making short lengths of submarine cables, the Ger- 
mans were careful to study the latest English methods, 
and did not hesitate to engage English specialists and to 
purchase English machinery and appliances whenever 
there seemed to be any advantage in so doing. 

The two telegraph steamers constructed for this work 
have each a carrying capacity of 5000 tons. A four-cord 
cable was laid between Bacton (England) and Borkum 
(Germany). In 1904a second Atlantic cable between 
Germany and America, which work was successfully 
completed the following year. In 1905 the Shanghai- 
Yap cable was laid, and during the same year 350 miles 
of cable between Makassar and Balikpapan. 


EDINBURGH’S WATER SUPPLY. 


( oe FLEMING, of Edinburgh, Scotland, 


reports the completion of a new reservoir, which 

increases the water supply of that city by 9,655,- 
000 gallons perday. ‘The construction of this reservoir 
involved great engineering difficulties, and occupied ten 
years. 

When about fifteen years ago the inadequacy of the 
water supply of Edinburgh became apparent, it was 
resolved to construct a large reservoir in the valley of 
the Tall River, one of the headwaters of the Tweed, 
thirty-five miles south of Edinburgh, where the gather- 
ing ground amounts to 6180 acres, or about ten square 
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miles. Work was begun on this water scheme ten years 
ago, and it is now completed. The new reservoir has a 
water surface of 297 acres and a storage capacity of 
2,750,000,000 gallons. ‘The embankment thrown across 
the valley from hill to hill to dam this flood is 1300 feet 
in length and ninety feet high from the river bed level, 
having a base of 600 feet in breadth and tapering upward 
to twenty feet at the top. The high water level in the 
reservoir is 950 feet above sea level. 

It is estimated that this reservoir will add at least 
9,655,000 gallons per day to the Edinburgh and district 
water supply, bringing it up to 25,000,000 gallons per 
day, equal to fifty-five gallons per head per day to a pop- 
ulation of 455,000. ‘The first estimate of the total cost 
of the Talla water scheme was £750,000 ($3,649,875). 
The expenditures actually incurred amount to £1,143,290 
($5, 563,820.79). 


ELECTRICALLY WELDED RAIL JOINTS. 


INCE the introduction about twelve years ago of 
continuous rails with welded joints for street rail- 
way track, says the Street Railway Journal, three 

kinds of welded joints have come into more or less gen- 
eral use in this country and abroad, viz., the Falk, or 
cast-welded joint; the Lorain, or the joint which is elec- 
trically welded by means of current from a transformer, 
and the Goldschmidt, or thermit-welded joint. 

A fourth method is now being employed in Germany, 
and has been adopted on several railways. It is being 
exploited by the Accumulatorenfabrik Aktiengesell- 
schaft, of Hagen and Berlin, and it is a modification of 
the electrically welded joints. It does not depend, how- 
ever, upon the production of a welding heat by the 
resistance and transformer method, as in the Lorain 
system. Instead, a high temperature is secured by the 
use of a large electric arc, which melts a quantity of steel 
at the point of application, viz., at the joint. The nega- 
tive pole of this arc is formed by the rails themselves, 
and the positive pole is a carbon supplied with direct 
current from a special generator and other apparatus 
provided for the purpose. The carbon or positive pole 
is attached to a holder so that it can be moved back and 
forth by hand over the pieces of steel, which are to be 
reduced to a liquefied condition at the joint to form the 
welding portion. During this process the joint itself is 
held in a form or mold, so that as the metal melts it 
flows underneath and around the base and under the 
head of the rail. A small quantity of steel is first melted, 
and additional steel is fed into the arc until enough has 
been melted to form the weld. : 

The steel employed is of the same composition as that 
used in the rail itself, and is obtained from old rails. 
The system has been employed to a considerable extent 
for joint welding by a number of the electric railway 
companies in Germany during the last few years, and 
has also been applied to welding steam engine cylinders, 
power shears, broken gears and for other industrial 
purposes. 
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VOLUME XVI APRIL, 1906 
The report that H. E. Huntington 
HUNTINGTON intends to invade the northern part of 
AND THE the State will be received with a great 
STATE deal of interest by the people of northern 


California. H.E. Huntington has been 

the best friend that southern California 
has ever had or ever will have, and had it not been for 
his enterprise and courage that part of the State would 
not be so far advanced as it is today. 

Mr. Huntington, after the holdings of the Hunting- 
tons were sold out in the Southern Pacific, went to the 
southern part of the State and there invested a great deal 
of his own money, and also Eastern capital, in promoting 
the best interests of the country around Los Angeles. 
His first idea was to extend the lines of communication 
and give the people of Los Angeles the best service at 
the lowest possible cost. This could be accomplished by 
developing water power, and by the development of water 
power Mr. Huntington was able to vastly improve the 
street car service; and then he went further afield, and 
brought the different little towns that are scattered to 
the south, north, east and west of Ios Angeles in touch 
with the center, or the heart, as it were, of the country. 

These different schemes required the outlay of large 
sums of money, and it is probable that even the stout 
heart of Mr. Huntington quailed at the cost of the work; 
but he persevered, and success has crowned all his efforts. 

It has been the sneer of many that the people in the 
south are living on climate. This is true to a partial 
extent, and it is also true that the south depends a great 
deal upon the rich Eastern tourist; but these allegations 
are only partially true, as can be learned by an examina- 
tion into the figures that can be given out both by the 
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Southern Pacific and the Santa Fe roads. ‘These lines 
have for the past few years put into effect what is known 
as a colonist rate, and this low rate has attracted to the 
Coast a vast number of farmers from the middle west. 
Now we have cheap farming lands in this part of the 
State, while the south has always held land at high 
prices. Despite the fact that we are offering cheap 
acreage to the genuine settlers, men from the East pour 
into the southern part of the State, and we are fortunate 
if we can induce a small fraction of this immigration to 
come north and see the rich lands that we have for sale 
in the San Joaquin and Sacramento valleys. So desper- 
ate has the situation become that the farmers of the San 
Joaquin Valley have paid men to open real estate offices 
in the city of Los Angeles and try and induce people to 
come north. 

And why is this? 

This is a question that may well be asked. Speaking 
in a general way the success of the southern part of the 
State must be attributed to their superior railroad facil- 
ities, owing to the large number of electric lines which 
radiate from the city of Los Angeles. A farmer wants a 
market for his produce, and he wants as cheap transpor- 
tation as possible. These electric lines running in every 
direction appeals to his mind, and when he hears that in 
the northern part of the State there are few, if any, elec- 
tric lines, he decides on settling where he is sure of 
having good and cheap means of transportation. 

This is not a chimera born of a mind predisposed in 
favor of the electric railroad, but it is born out by the 
facts. 

If it is true, and there is every reason to believe it is 
true, that H. E. Huntington intends to come north and 
wage an aggressive war upon the Southern Pacific 
through the paralleling of steam lines by electric roads, 
and by also connecting towns hitherto without rail com- 
munication with an electric system, we shall have a boom 
in this part of the world which will equal, if not surpass, 
the boom in the southern part of the State. 

It has been suspected by a great many people that the 
hand of Huntington could be detected in the various 
electric railroad enterprises that are coming into exist- 
ence in this section of California. Mr. Huntington is a 
shrewd business man, and he is also a man keen after 
the making of dollars, and with the enormous wealth 
which has to be employed he has no doubt decided that 
this field is as good as any for the employment of capital. 

Another thing has to beconsidered. The good things 
in the State are being rapidly taken up by Eastern men. 
Our timber lands are all practically owned by an Eastern 
man—D. H. Walker. F.C. Kilpatrick, of New York, 
has also been picking up several thousand acres, and 
during his hunt for timber lands he came across a large 
body of water which he thought would do to water this 
city. He had no difficulty in engaging the interests of 
the moneyed men in the East, and the consequence is 
that in all probability he will be supplying this city with 
water, and the men who backed him will reap an enor- 
mous fortune out of the enterprise. 
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Mr. Huntington has undoubtedly realized that if he 
desires to get the measure of good that should come to 
him out of California he has to be up and doing. It may 
be safely said that the people of this part of the State will 
hail with many acclaims the advent of H. EK. Huntington 
in their midst as an electric line builder. 


Judge Morrow’s deeision in the case 
of the injunction applied for by the 


— , Southern Pacific to restrain the Western 
MORROW’S p : : 
Pacific from encroaching on its property 
DECISION. 


along the Alameda estuary promises to 
go down into history as one of the most 
importaut rulings that have ever been handed down by 
a federal judge, and will be used all over the country as 
a precedent in similar cases. 

Apart from the importance of the decision and its far 
reaching effects, we cannot withhold our meed of praise 
for the judge. He wascertainly putin a trying position. 
The people of the State have been worked into a fever 
over the coming into the city of the Gould line, and they 
have begun to regard the Western Pacific as a sort of 
deliverer from the bondage of Mr. Harriman. Judge 
Morrow, judicially, has dealt a severe blow to the aims 
of the Western Pacific by deciding that they were com- 
mitting an act of trespass by laying their rails on ground 
which had been in the possession of the Southern Pacific 
for a great number of years. 

Some hysterically inclined persons have declared that 
the decision was a blow to all California. No sane per- 
son will think for an instant that the failure to obtain a 
right of way over property already in the possession of 
another line will prevent the Western Pacific from enter- 
ing the city The Southern Pacific controls about three 
hundred acres of the Alameda shore line, and to an out- 
sider it would appear that there was still enough land 
for the Western Pacific to gain a foothold. 

What will possibly be done by the Western Pacific 
builders is to carry their line south of the training wall, 
which will not put them to any such disadvantage as 
some people are inclined to believe. 

It is not the wish of THE JouRNAL to take any side in 
the controversy. It welcomes the Western Pacific to the 
city as does anybody else who has the good of the com- 
munity at heart. But THE JouRNAL does think that the 
Western Pacific has done a great deal to stir up strife 
and excite the animosity of the people against the 
Southern Pacific. We, with all sane persons, were 
beginning to hope that the animus which prevailed 
against the railroad was dead, and we, with all sane 
people, cannot help but regret that the steps taken by 
the Gould builders, whether intentional or not, has been 
calculated to arouse all those ugly feelings which ought 
long ago to have been buried. 

Resentment has been aroused in the cities of Stockton, 
Sacramento, San Jose, Oakland and San Francisco. 

It is to be presumed that the Southern Pacific is in 
control of men who have some reasoning powers, and it 
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is idle to say that the Harriman people ever imagined 
that they could bar the Western Pacific from entering 
the city. The Western Pacific will undoubtedly be a 
great factor in the development of the State, and THE 
JOURNAL fully appreciates the importance of having such 
men as the Goulds in California, but it repeats that it is 
a pity that the initial railroad building of this great con- 
tinental line should have been accompanied with such 
bitterness. 

Naturally the people of the State are ready to take 
sides and they have assumed the championship of the 
newcomer. 

Will this feeling last? The owners of the Western 
Pacific should take this into consideration. ‘When the 
Western Pacific is fully equipped and enters into traffic 
arrangements with the Southern Pacific, so that there 
shall be ro cutting of rates—what then? 

Is not Mr. Harriman using the Gould connection at 
Ogden for the shipment of oranges East so as to get some 
revenue out of the Salt Lake road? Will not Mr. Gould 
and Mr. Harriman, when the Western Pacific is built, 
be like brothers when it comes to despoiling the Philis- 
tines? 


A few weeks ago there was filed in the 
United States Circuit Court sitting at 


nino Francisco, by United States District 
aaa Attorney Devlin, acting under the direc- 


tions of Attorney General Moody, a bill 
charging that the Otis Elevator Com- 
pany, with its principal place of business at New York, 
is an illegal monopoly under the United States anti-trust 
act, and praying that it may be enjoined from continu- 
ing as such. 

This bill came as a surprise to the public at large, for 
itimparts the information that the Otis Elevator Com- 
pany holds 1n its grip practically the entire elevator busi- 
ness of the whole country. East of the Rocky Mount- 
ains it seems that all competition has been destroyed. 
The Otis Elevator Company there seems to have throttled 
and destroyed some of the competing companies and 
obtained the entire or a controlling interest in all of the 
rest. 

With the Otis Elevator Company about thirty subsid- 
iary companies which the Otis Elevator Company owns, 
or in which it has acquired controlling interests, are 
made defendants. This bill is instructive because it 
shows how the anti-trust act has been defied and how 
little fear great combinations of wealth have of the 
United States and her laws. The plan adopted, as 
shown by this bill, was for the Otis Elevator Company 
to go intoa state and threaten every business in compe- 
tition with it with suits in equity for alleged infringe- 
ments of combination patents which it claims to own, 
and, after holding this threat 7m ferrorem over them 
until they become mellowed, then to propose to take a 
51 per cent. interest in them, a proposition generally 
accepted through sheer inability to refuse and fight, 
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After getting such a control these subsidiary companies, 
or rather the minority stockholders in them, were made 
to pull the Otis Company’s chestnuts out of the fire, for 
thereafter when any kind of opposition appeared the 
subsidiary companies were made to bid at a loss, and 
when no opposition appeared the Otis Company bid high 
and made the subsidiary companies bid higher, so as to 
insure to it the acceptance of its bid. 

In the carrying out of this scheme it makes no differ- 
ence if the claimed patents of the Otis Company are 
fakes or that they have not been infringed. Whether 
its allegations are true or false, the opposition is crushed 
by the expensive litigation and the result sought by it is 
attained. 

The position of affairs as between the Government on 
the one side and the illegal trusts on the other is well 
illustrated by the picture and the story of a man and a 
boy that we saw and read in the old blue-backed spelling 
book when we were children. The boy was up a tree 
belonging to the man and stealing the fruit. The man 
politely requested him to cease his depredations and to 
come down. The answer of the boy was to put the 
thumb of his right hand to his nose and wiggle its 
fingers at the man. The man then, in order to enforce 
his request, threw tufts of grass at the defiant little 
wretch, and when they had no effect pelted him with 
stones, which brought him into submission and down 
the tree. 

It is now time for the Government to quit throwing 
tufts of grass and to substitute stones. When injunc- 
tion suits are brought they are only tufts of grass and 
the fingers of the trusts are wiggled at the Government; 
but let the Government commence to throw stones in the 
shape of sentences to prison against the individuals con- 
nected with the trusts, the wiggling of the fingers will 
cease and their defiance will be gone. 

Mr. President, follow up your tufts of grass with 
stones. 


ANOTHER INTERNATIONAL EXPOSITION. 


HE following circular letter describes the scope and char- 
acter of a forthcoming exposition of textiles, electricity, 
machinery, tools, hardware, etc., to be held in Tourco- 

ing, France, May-September, 1906. 

The City of Tourcoing (North of France) is organizing a great 
International Exposition (May-September, 1906) under the high 
patronage of the President of the Republic and of the French 
Government. 

The cities of Tourcoing—Roubaix—Lille (Nord Department) 
are so close to each other that they may be considered as one 
city of nearly 600,000 inhabitants. 

The Nord Department, with its 1,870,000, inhabitants, is the 
wealthiest in France, paying, as it does, one fourteenth of the 
total taxation, and having a budget superior to some of the 
smaller European States. 

The district of Tourcoing—Roubaix—Lille is, incontestably, 
for textiles and some other industries, the most important manu- 
facturing district of France, having a constant need of American 
products and goods. 

The total commerce between the United States and France, as 
shown by figures compiled by the Bureau of Statistics of the 
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Department of Commerce and Labor, of Washington, amounted, 
in the fiscal year 1905, to about $166, 000,000. 

Therefore, as Americans, we should not hesitate to take ad- 
vantage of this Exhibition in Tourcoing. 

The Daily Consular and Trade Reports, edited by the Depart- 
ment of Commerce and Labor, of Washington, in a long article 
concerning the World’s Fair of Tourcoing, is saying, namely: 

“Tourcoing, an important textile center of continental Europe, 
is to open an International Exposition on the first of May. 

“Inasmuch as England, Belgium and Germany are to be repre- 
sented, very little urging ought to be needed to get American 
manufacturers to exhibit. Moreover, the French are going over 
to electrical machines and appliances in manufactures, harnes- 
sing every river in the Republic for manufacturing purposes. 
This alone is indicative of possibilities for American manufac- 
turers of electrical appliances.” 

Under the ruling of the French Government exhibits are free 
from import duties, and special reduced freight rates are allowed 
on the French railroads and on the French Steamship line. 

The awards will be diplomas of grand prize, and of gold, 
silver and bronze medals. 


A MODEL CLUB FOR EMPLOYEES. 


p AHE Allis-Chalmers Club, of Milwaukee, Wis., has issued an 
attractive little brochure containing its constitution and 
by-laws, which are very complete and concise. The 

printing of these rules is not, in itself, particularly noteworthy; 
but it calls attention to the class of organizations that are being 
formed in connection with some of the largest manufacturing and 
industrial plants of the country, viz: clubs designed to contribute 
to the comfort, social intercourse and efficiency of employees. 
The Allis-Chalmers Company has established for its office men, 
superintendents and foremen a well-appointed club, occupying 
quarters in a former mansion house near the works, there, for a 
nominal yearly fee, members are given all the benefits usual to 
such organizations. During the noon hour a course dinner is 
served at approximately what the service actually costs, and sup- 
per may also be had by those who are obliged to stay late at the 
office. 

As the club building stands in a residence district and is easily 
accessible from all parts of the city, it is kept open every even- 
ing for the benefit of members, who make free use of the periodi- 
cals, games, etc., contained in the reading room. Nights are 
also frequently set apart for general receptions and entertain- 
ments given separately by members of either sex, the annual 
dues being devoted to a fund for such purposes. 

The action of the Allis-Chalmers Company in founding and 
maintaining this club is one which other manufacturers can well 
afford to emulate, for its effect upon employees and their work- 
ing efficiency is extremely beneficial. One of the greatest of the 
advantages to be derived is from bringing men in different de- 
partments together, at least once a day, thereby tending to 
establish more of a feeling of fellowship and consequently closer 
co-operation between them. 


A FLATTERING REPORT. 


HE treasurer inclosing the affairs of the International Elec- 
7 trical Congress in St. Louis in 1904 reported that the total 
expenditures of the Congress somewhat exceeded the total 
amount of the membership fees. When the deficit became known 
a canvass was instituted for the sale of the copies of the Transac- 
tions at $10 per set and asa result there remains an unexpended 
balance to the credit of the Congress amounting to $2,046.37. 
The executive committee of the Congress has decided to offer 
this unexpended balance to the library of the American Institute 
of Electrical Engineers as a fund in perpetuity commemorating 
the International Electrical Congress of St. Louis in 1904, the 
annual proceeds to be applied to the purchase of international 
electrical literature. 


Le 
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The use of ferrets to string the wires in conduits had 
been a joke for years with the men in charge of under- 
ground construction. In this connection Superintend- 
ent Cline of the Bell Telephone Com- 
pany at Terra Haute, Ind., recently said: 

‘‘As with a good many other simple 
methods, we refused to try ferrets be- 
cause it sounded like a good newspaper story and was 
impractical. Buta test has been made and we know it 
is the best way to put the lead wire through the ducts. 
A sort of harness is put on the little animal and attached 
to it is a strong but light fish line. At the next open- 
ing of the duct a piece of meat was hung, and the 
animal tugged away at his cable of fish line to get to 
meat. 

“In Terre Haute we will try another plan. We will 
turn a rat loose in the duct and let the ferret go after 
the rodent. At the opening the rat will run into the 
trap or bag. Wecould not let the ferrets have the meat 
for as soon as they get something in their stomach they 
goonastrike. We shall not let them have the rats 
until they have done a day’s job. The old method of 
using wooden rods for pushing the wires through the 
duct took the labor of several men, and a ferret will do 
all that three men can do.”’ 

Jt 


In a few months, says the American Gas Light Journal, 
extensive additions and improvements at the gas plant 
of the Denver (Colo) Gas and Electric Company will be 
completed. A large force of men is 
employed and the work is being hurried 
for several reasons. The gas company 
needs the new manufacturing facilities and the Union 
Depot Company needs the land on which the Pintsch 
gas plant now stands. It is impossible to abandon the 
old plant until the new one is in operation, because the 
railroads have no other point between the river and the 
coast where cars can be charged with gas. With the 
great increase in railroad traffic and consequently in the 
demand for Pintsch gas, the gas company is taking care 
to provide for future demands. ‘The new plant will have 
a capacity for-storage one-third greater than the present 
establishment and the output will be proportionately 
greater. ‘The gas will be carried to the depot in pipes, 
so that cars can be charged while they stand in the yards 
there and as quickly as possible to provide for rushes 
that require the constant use of equipment of the rail- 
roads. Pintsch gas is now shipped from Denver to a 


felegraph Em- 
ployees who work 
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New Gas 
Plant 


number of other cities in the West and the increased 
demand will be met by the new plant. The gas is ship- 
ped in big tank cars. Not only will the company in- 
crease its output of Pintsch gas, but other improvements 
will be made on the ground recently acquired adjacent 
to the gas plant on Seventh Street. A number of large 
buildings will be constructed and in this will be gath- 
ered the two tar plants of the company. Only the best 
buildings will be constructed and the finest machinery 
of all kinds will be installed. In this manner the manu- 
facturing branches of the company’s business will be 
greatly increased and Denver will supply a larger a:d 
wider market with coal-tar, pitch, shingle stains, creo- 
sote oils, sheep and cattle dip and similar products, 
many of them very necessary in all construction work. 
Improvements are being made also in the coal-gas plant 
of the company. Others will be started within a few 
weeks, as soon as the ground can be cleared. It is in- 
tended that the entire plant shall be in the best of con- 
dition before next winter. 
x 
The municipal telephone business, says the Electrical 
Review, London has neither been good telephony nor 
good business. The class of telephone work done has 
been deficient in various respects, and 
English Municipal the cheap rates adopted, having been 
Telephone Business ons * 
A Failure based on preliminary estimates that 
were greatly exceeded when the work 
came to be done, have been quite uncommercial. Under 
such unfavourable conditions, and with an active com- 
petition to face, the municipal telephone crusade, which 
started with such a blare of trumpets, has soon degen- 
erated into a pitful struggle to capture some small share 
of the rapidly growing telephone business of the various 
towns and to keep up appearances in the eyes of the 
public. There has been much tall talk in the Council 
Chambers and in the lay press, but all semblance of 
doing a series telephone business has long ago disap- 
peared, and during the past year the various municipal 
systems have relapsed almost in a state of stagnation. 
In Glasgow, for example, according to the published 
statistics, the municipal system gained last year only 
597 stations, whereas the National Company’s system 
gained 5725 stations. In most of the towns where there 
is municipal competition in telephony, the National 
Company’s system is now double, or more than double, 
the size of the municipal system, and in every case is 
increasing at a much greater rate. 
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Therefore, in every way the municipal telephone com- 
petition has been a failure. The few municipalities 
which have embarked on it have wasted much money 
by starting a difficult and very technical business with- 
out giving the subject the consideration it deserved. 
Misled at first by optimistic estimates, they afterwards 
felt bound to maintain the unduly low rates which were 
the main feature of the municipal telephone propaganda, 
and have consequently failed to provide for depreciation 
in sufficient measure to safeguard the capital invested. 
We have been told repeatedly that no depreciation is 
necessary in telephone work, especially in municipal 
telephone work, and that a thirty-year sinking-fund is 
‘excess of caution.’’ It is now evident that those best 
qualified to judge think quite differently on this import- 
ant subject of depreciation. Perhaps now that five 
municipalities have been unable to convince the official 
telephone authorities of the country that there is no 
depreciation in telephone plants, those municipalities, 
and many others, will look a little more careful at the 
depreciation item in their electric lighting and tramway 


accounts. 
yd 


A plan is now underway, says Zlectricity, to connect 
the Interborough terminus at Flatbush and Atlantic 
avenues, Brooklyn and Coney Island, New York City, 

by an electric monorail system. 
The monorail, as its name indicates, 

System Securing : ‘ . 
Speed of 110 Miles consists of a single elevated rail on 

An Hour which the cars are suspended, and 
among the advantages of this arrange- 
ment, the foremost is that the cars cannot be derailed. 

This being true it is proposed to run the cars on a 


The New Monorail 


two-minute headway, aud the length of time to make- 


the trip from the Brooklyn terminus to Coney Island 
would be cut down to six minutes, a condition much to 
be desired under the present abominable state of affairs. 

The car is so constructed that it can swing freely on 
the top rail while the guide wheels remain always hori- 
zontal, and in fair rolling contact with the guide rails, 
in such a manner that the friction on the latter on both 
sides of the truck can be so regulated as not to exceed 
the friction on the straight line; while the car being in 
stable equilibrium, by the fact that its center of gravity 
is below the point of support, assumes the inclination 
correspondiag to the centrifugal force produced in the 
curves in such a way as to combine the greatest com- 
fort for the passengers with the highest economy in cur- 
rent, while the safety remains absolute. 

Each car is to be provided with two motors per truck 
of 150 horsepower each and during acceleration these 
will be called upon to develop about double their nor- 
mal output. On the Coney Island cars, which are 
eighty, motors of 150 horsepower will be used. ‘These 
will accelerate the car, weighing about eighty tons fully 
loaded, so that at the end of two minutes and two miles 
the full speed of 110 miles per bour will have been 
attained. 
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Up near the western border of New York State, says 
the San Francisco Call, an army is being placed in line 
and is marching eastward toward New York City. It is 
an army in numbers of steel towers and 
wooden frames, and they are designed to 
carry aluminum cables for transmitting 
electric power from a power house to the water’s edge in 
the gorge on the Canadian side of the river through New 
York State, to assist in the upbuilding of industry and 
for the operation of electric railways, the system of 
which may ultimately extend right across the State from 
Niagara to New York. 

It is a marvelous work, this transmission line of com- 
munication, and when it is completed the array of towers 
and great stretches of cables will be the most wonderful 
creation of the kind man ever has attempted. 

Between Niagara Falls and Lockport the transmission 
line occupies a private right.of way 100 feet wide. From 
Lockport to Rochester the right of way is 200 feet wide, 
and from Rochester to Syracuse 100 feet wide, but tem- 
porarily the cables between Rochester and Syracuse will 
extend along the West Shore Railroad on wooden frames 
made in the shape of the letter A. 

From Lockport to Depew, N. Y., there will be a new 
branch line on a right of way 200 feet wide, so that it is 
clear the Lockport transformer station will be an im- 
portant factor in the distribution of Niagara throughout 
the whole western section of New York. 

All told, a total of twelve transformer stations will be 
built at various points, and unless the Canadians stop 
the exportation of electricity the line will be in operation 
within six months. 


Power From 
Niagara Falls. 
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Elmer A. Burlingame of La Porte, Ind., has invented 
a device, says the San Francisco Examiner, by which he 
can transmit a message, with or without the use of tele- 

graph wires, from one keyboard, such as 

Linotpyes or Type that of a linotype machine or a type- 

br writer, to another corresponding set of 

Wireless Electricity. Keys at a distance, and the message will 

be mechanically received and recorded 

exactly as transmitted, including capitalization, punctu- 
ation and spacing. 

A human hand is required to start this message 
on its flight through space, but none is necessary to 
receive it, for the receiving machine, whether it be a 
linotype or a typewriter, is controlled as perfectly by 
the sender as though he were present at its side. 

This marvelous invention consists of a simple and in, 
expensive device with which the sending and receiving 
machiues are equipped for operation by an electrical im- 
pulse to be transmitted without wires, or, in other words, 
by wireless telegraphy. 

The cost of installing a complete station for the wire- 
less service, including the masts, electrical appliances 
and the Burlingame device, need not exceed $2000, to 
which must be be added the linotype machines (if it be a 
newspaper Office that is being equipped), or otherwise, 
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whatever style of transmitting or receiving instruments 
are to be used. 

Burlingame’s invention needs no Morse code or any 
other system of signals, for it uses the characters now 
found on the keyboard of any typewriter or linotype 
machine, and in this manner it transmits them directly. 

ef 

Two propositions for cheaper electric light rates have 
been received by the City of Chicago, one from the 
Chicago Edison and Commonwealth electric companies 
and one from City Electrician Carroll 
on a municipal commercial system furn- 
ishing light in the ‘‘City Hall district.” 

William G. Beale, general counsel for 
the Edison companies, on February 27th submitted rates 
for incandescent lighting lower than those which have 
hitherto prevailed. On behalf of the two companies he 
offered, in place of the present net charge of 16 cents a 
kilowatt-hour, a maximum net charge forthe next two 
years of 14 cents and the following three years of 12 
cents. Arc street lights are offered at $75 a year in- 
stead of $103. 

City Electrician Carroll’s figures on the proposed 
municipal system showed that commercial current could 
be sold in the ‘‘City Hall district’? for 1.662 cents a 
kilowatt-hour. After Mr. Corroll had submitted his 
proposition to the Courcil committee on gas, oil and 
electric light the committee asked that Mr. Carroll, with 
Bion J. Arnold and others, make a more comprehensive 
statement showing what it would cost for the city to 
furnish light wherever it is now furnished by the two 
existing companies. 


Reduce Rates 
for 
Chicago 
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Why would it not be a good plan, says the Western 
Electrician, for central stations to make more of the 
‘electric lawn-party’’ idea? In favorable seasons of the 
year such outdoor evening parties ought 
to be very popular. One hundred and 
fifty or two hundred incandescent lamps 
would make a brave showing in an ordinary lawn. They 
might be strung in festoons or placed on temporary 
standards or half concealed in the trees. One ‘‘bower’’ 
might be arranged for a mercury-vapor light, by which 
group photographs could be taken by amateurs or pro- 
fessionals. A searchlight would add to the entertain- 
ment. ‘The supper might be served al fresco and cooked 
with electric utensils. Electric fans could be provided 
if needed. Infact, the electrical installation could be 
elaborated to any extent to meet the ideas of the host. 

The central station would provide the whole outfit and 
make the connections, also supplying one or more suit- 
ably dressed attendants to look after the installation and 
explain the use of the cooking and other apparatus to 
the guests. The cost would of course vary with the 
amount of time and apparatus used, but would no doubt 
be cheerfully met by the giver of the party, for the 
‘function’ ought to bea great success. Electrical ap- 
pliances would be advertised and a new source of income 
gained for the electric light company. 


Electric Lawn 
Parties 
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Wooden poles entirely covered with layers of cement 
one and one-half to two inches thick have been tried in 
Switzerland with apparent good results. A brief account 

of some tests with these poles is given 

— — in the /nudian Electrical, Mechanical and 

Textile News (Bombay), December. It 
is said that poles of this kind have been in use for three 
years, and it is hoped- that they will prove to be as 
durable as well-kept iron poles, over which they have 
the advantage of cheapness. To prepare the pole it is 
first surrounded by wire netting supported frcm the pole 
by iron brackets. Then the whole of the pole is covered 
with cement to the thickness desired. These poles have 
been used in lengths of thirty-nine feet, forty-two and 
one-half feet and forty-six feet. Before adoption a 
number of tests were made with a thirty-nine-foot pole. 
These poles have a diameter of from seven to nine inches 
at the top and twelve and one-half inches at the base. 
The pole was embedded in the ground to a depth of five 
feet three inches, and was subjected to a fullthirty three 
feet five inches above the ground. The pull was gradu- 
ally increased until the pole broke, which happened 
when the strain was 2370 pounds. Throughout the 
test the deflections were nearly proportional to this strain. 


-When the pull was 1860 pounds the deflection was two 


feet, eleven inches. 
ae 


The New York State commission on gas and elec- 
tricity has ordered the fixing of the price of gas in Man- 
hattan, New York City, at 80 cents a thousand feet, a 

reduction of 20 cents. The Consoli- 
80 sg dated Gas Company and its subsidiary 
snteaits concerns, which are affected, wiil, it is 
said, avail itself of the right to appeal 
to the Appellate Division of the Supreme Court within 
thirty days. The order of the state commission is to go 
into effect on May ist, to remain in force three years 
from that date. It provides that the gas to be furnished 
at the reduced price shall be ‘‘of twenty-two candle- 
power and of a purity and pressure now established by 
law. It was announced that a similar order will be 
issued forthwith against the Bronx companies, the Cen- 
tral Union and the Northern Union. The commission 
quoted figures showing that the cost to the Consolidated 
Gas Company, the largest of the companies operating in 
Manhattan Borough, of manufacturing and distributing 
gas for the year ended on March 31, 1905, was 603% 
cents per thousand cubic feet. 
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A powerful searchlight that throws its rays seven and 
one-half miles, so that objects at a distance of six and 
one-half miles can be plainly seen is being tested in 
Switzerland» The light is placed at an 
altitude of 3600 feet and is of 1,000,000 
candle power, being run by twenty-four 
horsepower. ‘The diameter of the projector is 3.28 feet. 
The light can be handled by wire from a distance of 656 
feet from a motor car which is used to transport it. 


Long Distance 
Searchlight 
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The committee of public works, of the National 
Chamber of Deputies of the Republic of Argentine, S. 
A., has under consideration the project presented by the 

national executive and containing 
Underground Elec- several articles which are as follows: 
eee Article 1. Authority is. hereby 
granted to the municipality of Buenos 
Aires to concede the construction and exploitation of a 
network of subterranean railways by electric traction 
for the service of urban traffic and also the right to 
grant concession of all new branches which in the future 
it may be convenient to construct. 

Article 2. The concession shall be granted under the 
following basis: (2) The company obligates itself to 
construct the lines at its own expense and in strict 
accordance with plans and estimates which shall be ap- 
proved by the executive and under the conditions stipu- 
lated in the contracts. (4) The expropriation of lands 
for stations, workshops, power house, and track shall 
be made by the company at its own expense and in ac- 
cordance with said plans. (c) The construction com- 
pany shall undertake the administration and exploita- 
tion of the lines of its own account and risk for a term 
that shall not exceed forty years, at the expiration of 
which time, the lines with their track, stations, work- 
shops, rolling stock aud other materials of exploitation 
shall become the property of the municipality of Buenos 
Aires. (ad) The materials intended for construction and 
exploitation of the lines shall be imported duty free and 
the exploitation shall be free from taxation. (¢) The 
contracts for the construction and exploitation that the 
municipality may effect with the company shall be sub- 
mitted for approbation to the national executive. 

Article 3. The lands necessary for the stations, tracks, 
workshops and power houses are declared to be for pub- 
lic benefit and their expropriation is hereby authorized. 


az 
Within the present year, Lima, Peru, will have a 
modern electric railway system. This line, which will 
include thirty miles of single track, is now under con- 
struction for the Ferrocarrilles Urbano 


New Electric = de Lima Company, which, for several 
Railway System 5 
on Gere years, has been operating horse cars 


in Lima. About one-half of the work 
of electrical equipment will be completed by the first of 
July and the balance, it is expected, will be in operation 
before the beginning of the year 1907. 

The work of converting the Lima street railway into 
an electrical system is under the direct supervision of A. 
W. McLimont, who is engineer for the Peru Company. 
The railway material and electrical apparatus that are 
to be used on this road have been purchased from 
American concerns through the agency of W. R. Grace 
& Co., of New York City. Nothing but American rail- 
way material is to be used in the electrical work. 

The Ferrocarrilles Urbano de Lima Company is now 
building a substation at Lima which will be equipped 
with three 400-kilowatt rotary converters. Power will 
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be furnished by the Electric Transmission Company 
whose hydro-electric power plant is located at Chosica, 
about thirty miles from Lima. The current is to be 
conducted from the power station to the railway sub- 
station at Lima over high potential transmission lines. 
The General Electric Company will furnish the elec- 
trical apparatus for the substation and for the car equip- 


ments. 
ae 


The committee on plans for a greater Los Angeles has 
mapped out a scheme of consolidation of the city and a © 
portion of the country, with a total area of 700 square 

miles. The plan of city and county 


A Greater = Consolidation as outlined at present will 
Los Angeles ; : 
Seeened provide for merging all towns west of 


San Gabriel River and south of the 
northern portion of San Fernando Valley, extending to 
the mountains and the sea, into greater Los Angeles. 

The borough system as adopted in greater New York, 
and which has worked so successfully, will be consid- 
ered for greater Los Angeles. It is argued that with 
the borough system in operation the outlying cities can 
manage their own affairs, as at present, but a great sav- 
ing in municipal and county expenses will be effected. 
Over thirty cities and towns will thus be merged and 
the total population is estimated to be over 400,0co. 


Js 


The People’s Gas Light and Coke Company of Chi- 
cago is to centralize the manufacturing of its gas in 
a gigantic plant in the southeastern part of Chicago, 
which, when completed, will be, it is 
said, the model gas manufacturing plant 
of the world. The site for the plant 
comprises 300 acres located between Thirty-first and 
Thirty-ninth Streets and Fortieth and Forty-sixth Ave- 
nues. ‘The plant is to be erected in units of 10,000,000 
cubic feet daily capacity. It is estimated that the cost 
of one unit will approximate $5,000,000, and inasmuch 
as it is thought probable that the company will com- 
mence operations with the building of two units, the 
initial expense will approximate $10,000,000. 
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Extension of 
Big Gas Plant. 


An instance of the successful use of an electrically 
operated derrick has been shown in the building of a 
large Cunarder at the Dalmarnock iron works, Glasgow. 

As this was one of the largest ships that 

An Electrically tas ever been constructed and had a 

Operated , : 
Derrick great height, it was necessary to arrange 
for exceptional derricks. Two steel 
derricks were constructed, each able to lift a load of five 
tons to a height of 120 feet from the ground level. They 
had a working radius of twenty-five feet from the centre 
of the mast. The derricks were equipped with a thirty- 
five horsepower motor arranged to lift the loads at two 
speeds—ninety feet and 210 feet per minute, respectively 
the lower speed being that at which the full load of five 
tons was raised. 
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THE OSCILLOGRAPH. 
GREAT deal of interest has been evinced of late in the 
electrical instrument known as the oscillograph. This 
device nay be most readily compared to the indicator of 
a steam engine and the photographic reproduction of the wave 








FIGURE !. GENERAL ELECTRIC OSCILLOGRAPH, SHOWING PHOTOGRAPHIC 
AND TRACING ATTACHMENTS 


form produced by its action (the oscillogram) has its’ most exact 
counterpart in the indicator card. Various methods have been 
devised by different manufacturers to provide a satisfactory 
method of observing or recording the wave forms of rapidly vary- 





FIGURE 2. INTERNAL ARRANGEMENT OF OSCILLOGRAPH PARTS 


ing electric currents and pressures. The oscillograph about to be 
described, isa most compact form of the vibrating loop tpye, 
manufactured by the General Electric Company of Schenectady, 
New York. 





FIGURE 3. THREE ELEMENT OSCILLOGRAPH GALVANOMETER 


*We are indebted to the American Society of Electrical Engineers for per- 
mission to use Figures 1, 2, 3, 4 and 5. 
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Both scientific and engineering requirements have been met in 
this instrument. Among the first are short free periodic time 
compared to the periodicity of wave forms recorded; critical 
damping, that is, the free motion just ceases to be oscillatory; 
neglible self-induction, and sufficient sensibility. Quite as im- 
portaut from an engineering standpoint is the need of an instru- 
ment whose working parts are accessible, and of sufficient size 
that they can be renewed and repaired by persons ordinarily 
skilled in the handling of testing instruments. 

This oscillograph is similar to a D’Arsonval galvonometer in 





FIGURE 4. OSCILLOGRAPH VIBRATOR AND SHIPPING CASE 


z > Thumb screw and spring balance tension adjuster. 


B. and B.—Bridges over which vibrator ribbon is stretched. 
P.—Pulley. 

A.—Terminal block. 

S8L,.—Slot to facilitate assembling. 

FB.—Fulcrum block. 


that it has a current carrying circuit, located in a powerful mag- 
netic field. The part corresponding to the moving coil in the 
galvonometer is réplaced by two small moving strips which also 
act as a suspension and carry the mirror. In a light tight box 
(See Figures 1 and 2) is placed a three-element galvonometer of 
this design (See Figure 3), combined with devices for viewing or 
photographically recording current and electromotive force waves. 
Each galvonometer element, or vibrator, consists of a single loop 
of very fine ribbon 2 suspended vertically in a powerful magnetic 
field. The terminals of the galvonometer are the ends of this 
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FIGURE 5. OPTICAL SYSTEM OF OSCILLOGRAPH 


loop which is held at its lower extremity by an adjustable pulley 
P (See Figure 4). 

With the exception of the magnetizing coils, each galvono- 
meter element in the set of three, is entirely complete and can 
therefore be easily insulated. Each set of vibrating stripe is ex- 
posed on all sides when removed from the containing cells, so 
that any required adjustments or repairs are most conveniently 
made. Adjustments are further provided so that even if the 
vibrating mirror is imperfectly attached, it is possible to bring 
the image of the mirror into the desired place on the photo- 
graphic film. The containing cell is filled with damping liquid 
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FIGURE 6 


and the vibrating loop or strips are made of hard drawn silver, 
with asilvered glassmirror. This latter is usually 80x 20x Io mils; 





FIGURE 7 CURVES OF GENERAL ELECTRIC MERCURY ARC RECTIFIER. LOWER 
LINE, ALTERNATING CURRENT SOURCE. UPPER LINE, PULSATING 
DIRECT CURRENT LOAD 


large enough to be easily handled and producing a better photo- 
graphic record than a smaller mirror. Unless high period is ab- 





FIGURE 8 OSCILLOGRAM OF INDUCTIVE INCREASE IN VOLTAGE IN FIELD OF 
‘SHUNT MOTOR UPON OPENING INSIDE BREAK SWITCH 
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solutely essential, the manipulatory advantages of the larger size 
outweigh other considerations. 

The optical system is shown in Figure 5. A source of light, 
usually an arc lamp, is thrown by a lens upon the prisms /, 1, 2, 
3, and by them to the oscillatory mirrors VJ/,1, 2,3. From 
these mirrors the rays are reflected horizontally to the photo- 
graphic drum at the opposite end, or to the synchronous mirror 
SM from which they are reflected upward to a surface where they 
can be observed or traced. 

The vibration of these oscillatory mirrors produces three lines 
of light, the amplitude of their vibration measuring the strength 
of the current or electromotive force. To produce a wave photo- 
graphically, a drum carrying a sensitized film is revolved in the 
path of these light rays thus forming the abscissae of the pro- 
jected wave. 

The same shaft which carries the photographic drum operates a 
set of contacts which actuates a shutter interposed between the 
arc-light source and the condensing lens. This shutter-operating 
mechanism is so arranged that the shutter is open during one 
revolution of the drum. Devices are provided so that this shut- 
ter may be adjusted for opening at any instant, or for opening at 
the joint in the film. Inthe latter case, the shutter opens just 
after passing the joint in the film and closes just before reaching 
it. This mechanism is used when the time of the occurrence of 
the phenomena under consideration can be governed. When 
this cannot be controlled by the operator, the shutter is arranged 
to open at any instant and close after one complete revolution 
without regard to the joint in the film. 

For viewing recurring waves, as has been stated, a so-called 
synchronous mirror is provided. This may be easily swung into 
position by a lever without removing the photographic recording 
device. The synchronous vibration of this mirror, which is oscil- 
lated by acam driven by synchronous electric motor, provides 
the necessary range of action along the axis of abscissae and thus 
an image of the wave form. The vibration of the mirrors having 
been adjusted so as to have a suitable angle during one complete 
cycle, the point of light on the screen will move through a path 
similar to that obtained when the wave is pldtted to rectilinear 
co-ordinates. Asthe mirror returns to its original position a 
shutter automatically cuts off the light and does not allow it to 
pass until the mirror again moves in the direction first indicated. 
This prevents admission of the light to the surface when the 
mirror is not moving in the proper direction. 

Such an apparatus is useful in studying the action of the vari- 
ous phenomena in electric circuits having not more than 5000 or 
6000 complete vibrations per second. The accompaying oscillo- 
grams show the application of the General Electric oscillograph to 
various phases of engineering in which this method of ascertain- 
ing hidden electrical conditions has been found highly valuable. 





WIRELESS TELEGRAPHY. 


IRELESS telegraphic communication was established be- 
tween Los Angelesand San Diegoon March 7th, and the 
stations where these messages were received were opened 

with much formality. A number of guests were present and the 
first messages were from the mayors of San Diego and Los 
Angeles congratulating each other upon the establishing of the 
wireless stations. 

Although it requires about 20,000 volts of electricity to project 
messages into the ether, this amount of electricity is not required 
as a primary asset. The Los Angeles station receives 108 volts 
from the Pacific Light and Power Company’s wires and this is 
increased to the required voltage by a set of instruments. Mes- 
sages are sent in the following manner: 

The 108 volts of electricity first are carried into a coke-coil 
where the electricity is ‘‘tamed’’ in order that it may pass into 
the regulation telegraph key used in sending. Then it passes 
into a step-up transformer, where the voltage is raised from 108 
to 20,000. The current then passes through a set of eighteen 
Leyden jars which condense the current so that when it reaches 

the helix sparker it has attained its highest power. It is here 
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that the transmitting key comes into play, for the sparker is 
manuipulated so as to “buzz’’ off the message by breaking the 
current into dots and dashes, as the code requires. 

An oscillating coil determines the wave lengths by means of a 
ribbon from the Leyden jars. The current with the message then 
passes into the wire leading to the aerial spark gap, which allows 
the current to enter two antenna leads which carry it to the ap- 
paratus on the high pole and at the same time indicates by the 
regularity of the spirk whether the instrument is sending out the 
right wave lengths. 

Projecting from the head of a ‘“‘grasshopper’’ are two ‘‘feelers”’ 
which point at’an angle of about forty-five degrees. They are 
culel the antenna, and it is from the similirity of these feelers 
thit the two wires leading from the transmitting apparatus of the 
station house to the ‘tcages’’ on the high pole are also named 
antenna. These wires are composed of seven smal] strands of 
twisted wire which lead to the ‘‘cage’’a sort of cylindrical 
arrangement to hold a number of wires. Five parallel wire hoops 
form the cylinder over which eight wires are stretched to make 
up the cage, the ends of the wires tapering to cones off the outer 
hoops so as to connect with the single wires leading to the top 
of the pole and to the station house. 

There are two of these cages, each fifty feet long, thus giving 
800 feet of wire from which the wave lengths can project into 
space and thus meet similar cages at the receiving stations. 
These cages are used both for transmission and receiving. 
Twisted strands prove better conductors with less resistance than 
a single wire of the same diameter. 

No electric currents are necessary to receive messages, but 
small independent cells are used in the receiver to strengthen 
the magnetic ether waves after their journey. After the mes- 
sages are caught by the cages, suspended from the high pole, 
they pass through the antenna switch, at which point the con- 
nections are made with the transmitttng apparatus, when send- 
ing or cut off to lead direct from the cages to the receiving in- 
struments. The ether waves then pass into a three-coil tuner, 
an instrument which must be so set as to receive the proper 
lengths of waves, as attuned with the transmitting instrument 
an the other station. 

From the tuner the magnetic ether waves pass into the elec- 
trolectic responder, commonly called the receiver, where they 
are reinforced by the small dry battery mentioned and sent 
direct to the telephone receiver clasped to the operator’s ears. 
The latter hears the message in the form of buzzes, instead of 
the magnetic ticks as usual to the wire telegraph instrument. 
The message is readily understood by an expert in the Morse 
code. 

The sending of aerograms may best be describea by the simple 
use of a stone and a pool of water. When the stone is dropped 
into the water waves radiate from the spot where the missile 
strikes, growing smaller as the diameter increases. The same 
principle applies to ether waves. When an electricshock strikes 
the ether the latter is agitated and the waves extend in all direc- 
tions. These ether waves travel at the rate of 168,000 miles a 
second, and messages carried by them are conducted in a man- 
ner similar to light transmission, except that they are invisible. 

D>ubtless ether waves are in constant agitation through space 
and matter, but there is no order to their coming or going. To 
produce ether waves that can be controlled in the making and 
receiving has been the task of the experimenters in wireless 
telegraphy. Several systems are extant iu Europe and America, 
and for years scientists have worked at the problem of harnes- 
sing the ether and making it do their bidding in a practicable 
way. 

All depends on the length of ether waves agitated by the send- 
ing apparatus, for it is thus that the characters of the Morse code 
are sent through space. The same principle applies to the wire 
System, but in that case it is the waves of electricity, or it is so 
thought to be, for the relation of electricity and ether has not 
yet been determined, but they are closely allied in wireless work. 
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It is not so much the actual length of the ether waves as the 
relative length which allows the characters to be distinguished. 
In fact there are almost a limitless number of sets of wave lengths 
that can be used, and this fact makes it impossible to. exchange 
messages unless the instruments at either end are attuned to 
each other; that is, the receiving instrument must be prepared 
to accept the same wave lengths as the transmitter sends out, 
and this is made possible by a very clever instrument called the 
“tuner,’’ used in receiving, which can be so set as to be in har- 
mony with any set of wave lengths sent out. Because of this 
requirement it is impossible for messages to be stolen easily, for 
the operators can change theirinstruments at a moment’s notice, 
throwing the “‘ether tappers”’ out of gear. 

Tae appara us connected with the sending of wireless mes- 
sages necessarily is more compticated than that used in sending 
the ordinary wire messages. Tremendous energy is necessary 
to agitate the ether suffic'ently to affect the instruments receiv- 
ing the message. Twenty thousand volts of electricity are 
forced into the transmitting wires through and from which the 
ether waves radiate into space and matter. The greater the «is- 
tance a message is sent, the greater must be the power of the 
electricity. 

Stations are equipped with apparatus ranging from two kilo- 
watts in power to fifty kilowatts. Because of the small need of 
sending messages a great distance from Los Angeles, the local 
station contains apparatus of but two-kilowatt power, corres- 
ponding to about 1% horsepower. This is sufficient to send mes- 


‘sages from 400 to 900 miles ordinarily, and sometimes to greater 


distances if conditions, not now understood, are favorable. 





METER EDUCATION IN BOSTON.* 


P | \HE Edison Electric Illuminating Company, of Boston, is 
leaving ng stone unturned to educate the public in the 
advantages of electricity, and in this connection the 

meter question was recently brought forward for discussion. 

The company pointed out that the latest types of meters are 
installed in its work, and that every possible care is taken that 
they shall be accurate. Meters are carefully adjusted for correct 
registration before they leave the laboratory of the company, and 
after installation they are again checked with portable standards 
to guard against any possible derangement during transportation. 
These early tests are followed by others varying from periods of 
three to twelve months, according to circumstances. The stand- 
ards used are checked with absolute standards derived from the 
National Bureau of Standards at Washington. 

In actual service a meter is not considered correct unless it 
registers within 2 per cent. of absolute accuracy, although the 
law permits a meter to be esteemed correct even though it may 
vary 5 per cent. either fast or slow. All meters are subject to 
test by the Massachusetts Board of Gas and Electric Light Com- 
missioners in case of appeal by the customers. Should it be 
found, when such test is made, that the meter is in error as 
against the customer, then the cost of making the test is charged 
to the company. The company, however, has actually been cal- 
led upon to pay for but one such test.—Howard S. Knowlton, 
Newton, Muss. 


AN ELECTRIC SKATE. 

A novel device in the way of an automobile skate driven by a 
small gasoline motor is the invention of M. Constantini, a well 
known constructor of Paris. The new skate consists of a foot- 
p'ate which is mounted upon four rubber-tired wheels, while the 
motor occupies the middle space. Thus the apparatus can be 
adapted to the foot just as the ordiuary roller-skate, the only 
difference being that the wheels are of a considerably larger 
diameter. The little device is found to work very well and a 
person soon learns how to run it. There is no doubt that it will 
offer a new means of recreation to lovers of sport. It has already 
attracted considerable attention in Paris, where it has but lately 
made its appearance. 
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PERSONAL 
Dr. W. E. Winship, sales engineer Gould storage battery, is 
making a business trip to the Coast in the interest of the com- 
pany. 


Mr. J. J. Gorman, formerly president of the Manhattan Elec- 
trical Supply Company, but recently retired from active manage- 
ment owing to ill health, spent the month of February in Los 
Angeles and vicinity, and passed through San Francisco on his 
way to Portland. Mr. Gorman will return to New York in about 
thirty days, and if health permits, we trust he will be able to 
resume his former duties. 


Mr. Rudolph Warner Van Norden, formerly superintendent of 
the Central California Electric Company until its absorption by 
the California Gas and Electric Company, has opened offices in 
the Rialto Building, San Francisco. Mr. Van Norden will follow 
his profession of supervising and constructing engineer and has 
already been engaged to take charge of several important engi- 
neering projects. 


Mr. E. Ward Wilkins, secretary and manager of Patrick, 
Carter & Wilkins Co., of Philadelphia, will arrivein San Fran- 
cisco about April 1st, and make his headquarters during his visit at 
the office of the Electric Appliance Company. Patrick, Carter 
& Wilkins Co’s line of annunciators, bells etc., are well known 
on the Pacific Coast and we are certain that the electrical fra- 
ternity will do all that is possible to make Mr. Wilkin’s stay with 
us an enjoyable one. 


Mr. Arthur Giesler, who as cheif engineer and designer of 
hydaulic installation for the Platt Iron Works Company of Day- 
ton, O., has been responsible for the recent successes of that 
company and the man to whom in this country credit is due for 
modern water wheel practice, more than to any other individual, 
has established himself in New York, with offices at 170 Broadway, 
as a consulting engineer, and will devote himself tothe speciality 
of hydro-turbine power plants and hydro-turbine pumping sta- 
tions. 


Mr. Bruce Cornwall, president of the Occidental Machinery 
Company, San Francisco, is now away from his office on a two 
month’s trip East; he expects to visit the eastern houses repre- 
sented by the Occidental Machinery Company and to perfect 
arrangements now pending with several other large concerns 
for handling their Pacific Coast interests. Mr. Cornwall, besides 
being a good buisness man, has a charming personality and THE 
JOURNAL is confident that he will attract to himself a host of 
Eastern friends equal to the wide circle he has on the Pacific 
Coast and the Northwest. 


Mr. W. D. Packard, of the New York and Ohio Company, 
manufacturers of incandescent lamps and transformers, have 
been paying a visit to San Francisco in the interest of the com- 
pany he represents. Mr. Packard has left for Los Angeles, 
where he will spend several days before returning to the factory. 
He reports an enormous increase in trade and in the sale of their 
famous Packard lamps and transformers. 


OBITUARY. 


Samuel J. Hendy, president of the Joshua Hendy 

Machine Works of San Francisco, died at his 

4 home on March 14th after a short illness. Mr. 

Hendy was a nephew of one of the pioneer machin- 

ery men on the Coast. He had grown up from 

boyhood in the business of which he finally became the head. 

He was a public spirited man and identified with several fraternal 

organizations. For many years he was treasurer of the Cali- 

fornia Miners’ Association. His attractive personality and his 

geniality won him a host of friends. His brother, John Hendy, 

has been elected his successor as president of the Joshua Hendy 
Machine Works, 
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Multipolar Motors—The Allis-Chalmers Company has in its 
bulletin No. 1046 given uch valuable information regarding 
Bullock multipolar motors and generators, types H and HI which 
will be valuable to the trade. 


Steam Pumps—The National Steam Pump Company, of Up- 
per Sandusky, O., has published a little volume which will be 
eminently useful to engineers. This booklet gives concise and 
reliable information regarding steam pumping machinery and it 
further contains much useful information for the convenience of 
engineers in making calculations. The compendium at the end 
of the book will be found interesting to others than engineers. 
These tables are valuable, and at a glance aman who wanted to 
know the pressure of water in pounds per square-inch could find 
what he is seeking by referring to the tabulated statements. The 
company is to be congratulated on the excellence of its publi- 
cation. 


Railway Generators—The Allis-Chalmers Company have in 
their bulletin 1049 given an exhaustive treatise on railway gen- 
erators which will be found useful to all who have to deal with 
this machinery. 


Lighting Scientifically Considered—A careful perusal of two 
booklets issued by the Holophane Glass Company, of New York, 
will be found interesting by even those who take a perfunctory 
interest in the matter of lighting. It is not till one has read 
these little books that it is realized how important is the ques 
tion of proper lighting. In these books we are told the best 
lighting methods for churches, schools and libraries. A great 
deal of science is brought to bear upon the illumination of a 
church and the lighting of a church of tbe cathedrial type is en- 
tirely distinct from that of the amphitheater type. The book- 
let will tell what is the best reflector to be used. It is the same 
with libraries, theaters and hospitals and a study of this admir- 
able booklet.will be profitable to those interested in these build- 
ings. 


Interesting Bulletins—Bulletin No. 4435 of the General Elec- 
tric Company gives much information on the, isolated plant 
switchboard panels with circuit breakers, and its bulletin 4432 
deals with prepayment attachment for Thompson recording 
wattmeters and high torque induction wattmeters. Bulletin 
4433 is on rotary converters for railway service. 


Carriage Feed—Bulletin No 1702 of the Allis-Chalmers Com- 
pany deals with the subject of Carriage Feed. The pamphlet is 
well illustrated and will be found valuable by the expert. 


Science Abstracts—THE JOURNAL is in receipt of two pamph- 
lets entitled ‘‘Science Abstracts,” published by Spon & Cham- 
berlain, of New York. Section A deals on physics and section 
B on electrical engineering. These small pamphlets will be 
found of immense value to the engineer who has to deal with 
electric machinery. The information that is embodied within 
their covers is secured from the best available sources. 


Type N. L.—The National Electric Company in its bulletin 
No. 367 has printed much valuable information of Type N. L. 
direct current motors and generators. The bulletin is well illus- 
trated. 
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Treatise on Coal—The United Coke and Gas Company, of 
New York, are the publishers of a volume which would be a 
credit to any house in the world. There are few volumes more 
beautifully printed, more clearly illustrated and with better text 
than the one entitled ‘‘A Short Treatise on the Destructive Distil- 
lation of Bituminous Coal, with Reference to the United Otto Sys- 
tem of By-product Coke Ovens,.’’ The book is printed on heavy 
paper, in fine bold type and a casual glance at the table of con- 
tents will give a comprehensive idea of the scope of the work. 
In the opening chapter is a short treatise on coal which can be 
read with interest by anybody, and there are such delicate illus- 
trations in the pages that the volume would not look out of 
place on any drawing room table. The book is bound in fine 
red morocco and its outward appearance is as good as its con- 
tents are valuable. 


Bossert’s Pamphlet—The Bossert Electric Construction Com- 
pany has issued a neat little pamphlet containing a list of 
the articles manufactured by them which is well illustrated. 


Current Motors—The Allis-Chalmers Company has printed 
in book form a good deal of valuable information relative to the 
installation and operation of Bullock direct current motors and 
generators. In this little pamphlet much information can be 
gleaned about the running and control of these motors. 


Turbines and Pumps—The T. P. Morris Company in its bul. 
letin No. 2 has published a technical paper for the use of consult- 
ing hydraulic engineers and others desiring information con- 
cerning the variation in power and efficiency of a turbine wheel 
when running at a constant number of revolutions and operating 
under varying head of water. The information in this pamphlet 
will be found useful to those contemplating the utilization and 
development of water power and especially to those making a 
study of the economic running of water wheels. 


Fan Motors—The Westinghouse Company has published an 
interesting little pamphlet on fan motors which is profusely 
illustrated. It shows what comfort can be obtained at little cost 
by fan motors, 


Koerting Engine—The Koerting two-cycle double acting gas 
engine is claimed by its builders to be the only engine of large 
capacity which can operate successfully on blast furnace, natural 
and producer gas. 


Electricity in Shipyards—The Allis-Chalmers Company in 
its bulletin 1039 gives an interesting description of the Fore 
River Ship and Engine Company at Quincy, Mass., which covers 
seventy-eight acres of land lying along the Weymouth Fore 
River upon the grounds which have a frontage of one and three- 
quarter miles. Upon this area there are fourteen large buildings 
and a considerable number of smaller ones, enclosing a floor 
area of nearly eleven acres, and comprising all of the multitudin- 
ous industries which are necessary in the construction of modern 
vessels, both ships of war and of the merchant class. Outside 
of the unusual completeness of its plant, the most interesting 
feature of this yard is the fact that electrical power distribution 
is used throughout, power being generated in a central station, 
and that every tool used, with the exception of pneumatic ship 
tools, steam hammers and a few hydraulic presses, is electrically 
operated. 


Single Phase Motors—The Wagner Electric Manufacturing 
Company, of St. Louis, hasin its bulletin No. 75 given a des- 
cription of the patents which it has recently procured. In the 
past year the company made a number of important improve- 
ments in single phase alternating current power motors and the 
most important of these was the successful development and 
introduction of a line of single phase motors for elevator service. 
Another important advancement was the introduction of a 
limited number of sizes of single phase motors for variable speed 


work such as driving of ventilating fans and small printing 
presses, 
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BOOK REVIEW. 


Electric Railway Accounting—W. B. Brockway has published 
through the McGraw Publishing Company of New York a small 
book which is entitled ‘‘Electrical Railway Accounting.’’ $1.25. 
This volume will be found interesting to auditors not only of 
electric lines but all railroads. Mr. Brockway is the general 
auditor of the Nashville (Tenn.) Railway and Light Company 
and also ex-secretary of the Street Railway Accountants Associ- 
ation of America. He is therefore, well qualified to speak upon 
the subject. 


Irrigation in California—F. E. Trask, of the American Society 
of Civil Engineers, has, in an able speech which was delivered be- 
fore that association given his ideas as to the irrigation system of 
Ontario, Cal., and its development and cost. The speech, which 
was delivered about one year, ago has been reprinted by the Abner 
Doble Company. 


Alte nating Current—The D Van Nostrand Company have 
published a book under the title of ‘‘Alternating Currents”’ ($2.00) 
which will be found most useful to those interested in electrical 
work. Itis written by Alfred Hay, DSc., M. T. E. E., and in 
the following pages arn attempt is made to furnish the reader 
with a general account of the principles, construction, and use of 
alternate current measuring instruments, generators, motors and 
transforming machinery. Special attention is devoted to methods 
of testing. The first three chapters contain a sketch of alternate 
current theory. The author has tried, as far as possible, to ex- 
clude everything of purely academic or historical interest; on the 
other hand, he has not hesitated to devote a good deal of space 
to matters which are either not generally understood, or which 
are of too recent origin to have found their way into many text- 
books. 

The author desires to express his indebtedness to the various 
firms who supplied him with working drawings and placed other 
information at his disposal; especially would he like to mention 
in this connection The Electric Construction Company, Ltd.; 
Messrs. Everett, Edgcumbe and Company; Messrs. Kelvin and 
James White, Ltd.; and Messrs. Nalder Bros. and Thompson, Ltd. 

The bulk of the illustrations have been specially prepared for 
this book. . 


The Sibley Journal—Cornell University has a remarkably good 
monthly which it publishes under the caption of Zhe Sibley 
Journal of Engineering The magazine is devoted to engineering 
and the subjects are handled in a masterly fashion. 


Wisconsin Water Supply—tThe bulletin of the University of 
Wisconsin just issued regarding the sources of water supply in 
Wisconsin is interesting. The pamphlet is accompanied by sev- 
eral maps which show the topography of the State. The sources 
of water supply is divided into two main groups, namely, surface 
waters and ground waters, and the author of the brochure, W. G. 
Kirchoffer has gone deeply into the subject, showing an intimate 
knowledge of the conditions of the State. 


Yale Scientific Monthly—The senior class of the Sheffield 
Scientific School, Yale University, has issued an eminently inter- 
esting monthly for the past month. The monthly is also well 
illustrated and the writers of the various articles show familiarity 
with the subjects about which they write. 


Electric Power Transmission—A practical treatise for prac- 
tical men, by Louis Bell, Ph. D. Fourth edition, revised and en- 
larged; 721 pages; McGraw Publishing Company, New York; 
price $4.00 net. This book is so well known from earlier editions 
as to require little comment. Its revision brings it abreast with 
the times again. 


Practical Electric Railway Hand Book, by Albert B. Herrick, 
Second edition, revised and corrected; 460 pages; McGraw Pub- 
lishing Company, New York; price $3.00 net. In this second 
edition a number of sections have been re-written and expanded 
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and new subjects have been introduced to accord with recent de- 
velopments in electric transportation. New methods of testing 
have been described and data on new types of apparatus have 
been added. 


Standard Telephone Wiring for Common Battery and Mag- 
neto Systems—lIllustrated, by James F. Fairman; ninety-one 
pages; McGraw Publishing Company, New York; price $1.00 net. 
A handbook for telephone men containing diagrams of circuits 
for straight lines, party lines, plans, substations, private lines and 
intercommunicating systems, with brief descriptions of the ap- 
paratus used, and rules of the fire underwriters. Bound in semi- 
flexible covers. The diegrams show methods of connecting vari- 
ous types of apparatus. A good book for anyone having any 
connection with operation and maintenance of telephone ap- 
paratus. 


The Wiring Handbook, with Complete Labor-Saving Tables 
and Digest of Underwriters Rules, by Cecil P. Poole; eighty- 
five pages; McGraw Publishing Company, 114 Liberty Street, 
New York; price $1.00 net. An excellent book. It contains in 
condensed form practically all the information required for lay- 
ing out inside work, without irrelevant material that is found in 
most books of this type. It gives in addition to usual wiring 
diagrams and tables, diagrams for connections of motors and 
meiers of various types. It is bound in semi-flexible covers, 
and is of convenient size to be carried in the pocket. It is 
recommended to wiremen, engineers and architects. 


Record of Electrical Congress—‘‘The Transactions of the 
International Electric Congress, St. Louis, 1904," is the title of a 
handsomely bound and well illustrated volume which has been 
received by THE JOURNAL. It goes without saving that the con- 
vention which was held in St. Louis was remarkable in more 
ways than one. The cleverest men 1n the electrical world 
attended aud ex hanged views and read papers upon topics con- 
nected withtheir profession. Men from Europe vied with men 
from America and each yave forth from their store to add tothe 
general knowledge. The transactions of this Congress were 
carefully recorded by an able corps of secretaries and the result 
is Volume III. The book was printed under the care of the gen- 
eral secretary and treasurer and may well be called a work of 
love. A brief glance at the table of contents will show the 
range of the book. There is an able paper by Philip Dawson on 
‘‘The Electrification of British Railways, Theory of the Single- 
phase Motor by Dr. C. P. Steinmetz,’’ ‘‘The Booster Machine in 
Railway Service and Its Most Suitable Control by Prof. Dr. Gustav 
Rasch. These are some of the papersthat have been taken from 
the table and will suffice to give some idea of the range of subjects 
treated. 


The Business of Coatracting—The Technical Book Agency 
has published in book form a series of articles which have 
appeared in Zhe Contractor, re.ating to ‘‘The Business of Con- 
tracting.’’ All persons who take or make contracts will find this 
book vastly interesting. 


The Management of Accumulators—A practical handbook, 
by Sir David Salomons, ninth edition revised, illustrated; 178 
pages. D. Van Nostrand & Co., New York; price $2.50 net. A 
revision as a separate book of volume I, of the previous edition, 
which consisted of three volumes, entitled ‘Electric Light Instal- 
lations and the Management of Accumulators.’’ While the types 
of accumulators described are those in use in England, the gen- 
eral text on testing and handling of the apparatus makes it of 
value to operators having charge of other types. The descrip- 
tions are simple and the book is one from which both operator 
and engineer may get valuable information. 


The Pittsburgh Plate Glass Company, whose complete power 
anl electrical equipment for the new plant at Crystal City, Mo., 
was purchased from the Allis-Chalmers Company, has recently 
ordered two additional generators for the same plant. 
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POWER LINE WILL BE 100 MILES LONG.* 


HE fire to the Butte reduction works, of Senator W. A. 
Clark, will take the product of the Clark mines to the 
Washoe smelter, at Anaconda. By a peculiar coincidence, 

that property was just enlarging its plant,and contracts had been 
let by the Washoe Company for four of the largest induction. 
motors ever installed in the West. By July 15th, the mammoth 
10,000-ton concentrator of the Washoe smelter, at Anaconda, will 
be running with power supplied by the two plants of the Helena 
Power Transmission Company, on the Missouri River near 
Helena, nearly 100 miles from Anaconda. Each of the big motors 
will weigh over forty tons. The weight of the entire equipment, 
when ready for shipment from the Allis-Chilmers Company, of 
Milwaukee, will be approximately 258 tons. The motors to be 
installed are said to be the largest In the world, with the excep- 
tion of those at Niagara Falls. 

The placing of the order for this gigantic electrical eqnipment 
marks the beginning of the completion of improvements involy- 
ing about $750,000. In addition to supplying power for the smel- 
ter and street-railway at Anaconda, the improvements now under 
way, when complete, will make it possible for the mines of Butte 
to utilize Missouri River power. 

A second huge dam is being built across the Missouri River, 
near Helena. The waters will be backed up bythe dam and 
form a lake near the capital city. The waters of the lake will 
approach within eight miles of the city proper, whereas they are 
now more than twelve miles distant. The transmission of 70,000 
volts of electricity to Anaconda, nearly 100 miles away, will 
involve a pole line and accessory equipment which will be one of 
the electrical wonders of the West.— Seattle Telegram. 


THE AUTOMATIC REFRIGERATING COMPANY 
MOVES. 


T is rumored that the Automatic Refrigerating Company of. 

22 Thomas Street, New York, represents the merged inter- 

ests of the Automatic Refrigerating Company, of Cleveland, 

O., the Singer Automatic Ice Machine Company, of Bridgeport, 

Conn., the MarshallIce and Refrigerating Machine Compauy, 

of Boston, Mass., and is about toremove their offices, shop and re- 

frigerating show plant to Hartford, Conn., where provision has 
been made for greatly increased manufacturing facilities. 

The Automatic Company occupies a rather unique position in 
the refrigerating field in that it makes a specialty of small equip- 
ment for which most of the two hundred manufacturers of re- 
frigerating and ice-making machines do not care to bid. The 
three companies named were among the first to take up the 
manufacture and sale of small automatically controlled systems, 
but each realized that its field of usefulness was greatly circum- 
scribed by the patents held by the two remaining companies. To 
the end of removing this barrier to the development of auto- 
matic refrigeration the three companies combined and now control 
all the patents essential to the development of an ideal automatic 
system. 


The famous case of the State of Missouri vs, the State of Illinois 
involving the right of the city of Chicago to divert its sewage into 
the Mississippi River through the Chicago sanitary canal and the 
Illinois River hasjust been decided by the Supreme Court of the 
United States in favor of Illinois. This decision leaves the way 
clear for the power development project which is well inhand for 
using the 40,000 horsepower in water power at Lockport, IIl., the 
lower end of the sanitary and ship canal. At this point will be in- 
stalled four 4000 kilo-volt ampere, three-phase, sixty-cycle, 6600- 
volt alternating current generators now under constrution in the 
shops of the Crocker-Wheeler Company, Ampere, N. J. 


John C. Cummings, Paris, IIl., has recently concluded the 
purchase of a twenty inches by thirty-six inches Reynolds Reli- 
ance Corliss engines from the Allis-Chalmers Company, builders, 
Milwaukee, Wis. 
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STEEL CASTINGS. 


HE Columbia Engineering Works, of Portland, Or., have 
sent us their Bulletin SI, which gives an interesting 
description of their steel foundry, the only one in the 

entire Pacific Northwest. 

The process and equipment emploved must embody the latest 
experience in metallurgy of iron and steel, thus making possible 
a quality of output equal to that produced by any of the best 
steel founders in the country. 


obtain the best quality of steel castings in a short time, instead 
of requiring several months, as formerly, is of untold advantage 
to the Western operator. 

They have theirown chemical laboratory, where analyses are 
being made constantly, both of the raw material used and of the 
finished product as it comes from the converter. 

Their production comprises low carbon steel, mild steel, high 
carbon steel, nickel steel, manganese. steel, chrome steel and 
hammieret high carbon steel, 





FOUNDRY SCENE IN COLUMBIA ENGINEERING WORKS, PORTLAND, OR., SHOWING THE POURING OF 2000 POUND STEEL CASTING 


The process in use is what is known as the surface blown con- 
verter system. By this method steel can be made to meet any 
required specification of toughness, hardness, etc., by the ad- 
dition of carbon, manganese, nickel or other alloys necessary to 
make the desired mixture. 

The making of steel castings on the Pacific Coast is of much 
importance to those operating machinery, particularly “where 
such severe duty is expected as in the Northwest. To be able to 


The Columbia engineering works keep a large assortment of 
patterns, a list of which will be gladly sent on application. They 
also have their own pattern shop, and are prepared to make pat- 
terns at regular rates. Excellent facilities are afforded 
customers desiring their castings machined before shipment. 
Boring, key-seating, turning, planing, drilling, milling or fit- 
ting work done promptly and well. 
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INTERBOROUCH RAPID TRANSIT COMPANY TEST 
OF SUBWAY ENGINES. 


N interesting official fifteen hour test of one of the nine twin 
vertical horizontal Reynolds Corliss engines, cylinders 
forty-two inches and eighty-six inches by sixty inches, 

which have been in operation at the Fifty-ninth Street station of 
the Interborough Rapid Transit Company, New York ( ity, since 
1902, was concluded December 15th. The tests were condacted 
by the Interborough Rapid Transit Company as a final determin- 
ation of the fulfillment of the builder’s guarantee and formally 
provided for in the original contracts. 

How well the tests of engine No. 8, which was selected as rep- 
resenting all the engines installed, fulfilled the claims made for 
it, may be readily ascertained from the following data giving a 
synopsis of the completed tests. 

As per agreement, on account of the impossibility of keeping a 
constant load, the power was determined by the readings of tested 
intergrating wattmeters. These readings were reduced to indi- 
cated horsepower by running the generator as a synchronous 





FIVE OF THE ALLIS-CHALMERS 1200 HORSEPOWER SUBWAY EMGINES 


motor; adding the electrical input to the switchboard readings 
when developing power, to obtain the power exerted by the 
engine. 

The result of the test so made, under conditions approximating 
the contract requirements of 7500 horsepower, seventy-five revo- 
lutions per minute, 175 pounds steam pressure and twenty-six 
inches vacuum, was a consumption of 11.96 pounds of dry satur- 
ated steam per indicated horsepower-hour, or well within our 
guarantee of 12.25 pounds. The steam consumption per kilowatt 
hour at the switchboard was 17.34 pounds. 


IRs 65s os wteve shoe .,.- fifteen hours 

RO ies ck wswavameb teen 5079.2 k. w. 

Friction and generator losses..417.3-kw = 559.41 horsepower 
WPA TORE so esc% seca cceeee ows 5496.5 k. w 

Indicated horsepower ........ 7366.3 horsepower 
Revolutions per minute ...... 75.02 

Steam pressure...........04.. 175.18 pounds 


Ri, HH: COGEIWEE © oc. nace .19.1 pounds 
Ri AGI isis wi sisitaisacde 19.27 pounds 
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PINION 6555 hia S2 is 9 9 4/5100 SiS%s 26.02 pounds (actual) 
Temp. injection water......... 42.36 degrees 
Temp. R. H discharge........ 74.05 degrees 
Temp. L. H. discharge........ 77.38 degrees 
MONOMRBDEE sispc Saicc ss ciiaegn eviews 30.50 pounds 
Welter Per HOU oka cece dsc 89.906 pounds 
ee 512 pounds 
Leakage per hour (boiler)......1.470 pounds 
Boiler level correction......... 60 pounds 

Net water per hour ........... 87.864 pounds 
Quality of steam........ .....100.28 per cent. 
Dry steam per hour............ 88.110 pounds 
Dry steam per K. W. H.........5: 17.34 pounds 
Dry steam per I. H. P.......... 11.96 pounds 


The final results allow for boiler leakage which was determined 
by a separate test of twenty-four hours duration. The steam was 
very slightly superheated during the test, as being easier to make 
allowance for than wet steam, and a correction was made to re- 
duce the superheated steam to equivalent dry saturated steam. 

The vacuum was carried at 26.02 inches, or as near the contract 
requirement as possible, but the barometer stood at 30.50 inches, 
The vacuum was, therefore, equivalent to only 25.52 inches re- 
ferred to thirty inches barometer; no correction was made, how- 
ever, as none was provided for in the contract. Other tests at 
varying vacua show that if the vacuum had been carried enough 
higher to correspond to twenty-six inches vacuum when referred 
to thirty inches barometer, the steam consumption would have 
been about 0.09 pounds better, or 11.87 pounds per indicated 
horsepower-hour instead of the official figure of 11.96 pounds. 

The tests were under the supervision of Frank N. Waterman, 
who acted -as referee. The following represented their several 
companies: Interborough Rapid Transit ‘Company, H. G. Scott, 
superintendent motive power; J. Van Vleck, mechanical engineer; 
H. W. Butler, principle assistant engineer; Thomas Allsop, 
mechanical engineer, Fifty-ninth Street power station; C. W. 
Ricker, electrical superintendent; G. F. Chellis, instrument man; 
W. LL. Seabrooke and W. S. Finlay, assistant engineers, and 
representatives of the Allis-Chalmers Company. 


PROVED A SUCCESS. 


HE Allis-Chalmers Company feel much pleased with the 
success that was achieved by their engines which.wete 
installed in the ‘‘subway’’ power house of the New York 

Rapid Transit Company. 

Each engine was not to require more than 12.25 pounds of dry 
steam per indicated horsepower per hour, when indicating 7,500 
horsepower at seventy-five revolutions per minute, with a vacuum 
of twenty-six inches at the low-pressure cylinders, with a steam 
pressure at the throttle of 175 pounds, said rating to include all 
steam used by the engine exclusive of auxiliaries. 

These engines are of the well-known Allis-Chalmers-Reynolds 
horizontal-vertical type, each with two horizontal high pressure 
cylinders, forty-two inches in diameter, and two vertical low 
pressure cylinders, eighty-six inches in diameter; all of sixty 
inches stroke, with the two cranks set at 135 degrees. The 
high pressure cylinders have double-beat poppet valves, and the 
low pressure cylinders double-ported Corliss valves; all valves 
being in the cylinder heads. The cylinders are not steam jack- 
eted, and no reheaters are used. 

Apparatus as required for the test was installed as follows: 
For weighing tke total feed water as delivered by the supply 
line, four tavks, mounted in pairs upon the twenty-four-ton 
scales, with a capacity per pair of 28,000 pounds of water, were 
used. The water from the weighing tanks was delivered to two 
reservoir tanks connected by equalizers, and then in turn to the 
boiler feed pump. For weighing of drips, leakage, etc., small 
scales and tanks were erected as necessary. Due allowance was 
made for all known leakage and drips. Readings were,taken at 
fifteen-minute intervals, an hourly graphical log being main- 
tained. 
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IN NEW QUARTERS 


N line with the rapid expansion of 
the electrical business in Southern 
California is the removal of the 
business of the California Electric Co. 
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from their old quarters at No. 334 South 
Main Street to their new building at Nos 
117, 119 and 121 East Seventh Street,Los 
Angeles where they are now located and 
where a largely increased floor space, 
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increase in stock and improved facilities enables them to take 
proper care of their rapidly growing trade. 

A modern building with improved facilities would be of little 
value without a proper organization to appreciate its worth and 
use it to the best advantage. This the California Electric Com- 
pany have. They have been unusually successful in bringing 
together a force of trained men, each experienced in his par- 
ticular line and with a broad knowledge of the business and the 
customers’ requirements, 

Their numerous customers who transact business daily with 
them will undoubtedly be interested in knowing how this 
organization is made up and through whose hands their orders 
pass. 

The entire management is in the hands of Mr. Richard 
Spencer, well and favorably known in the past as the manager 
of the Los Augeles. office of the California Electrical Works, in 
which position he was successful in establishing a trade which 
afterwards became the nucleus of the present business. Mr. 
Spencer is ably seconded by Mr. W.F. Gibbs, who in his 
position as secretary and treasurer gives particular attention to 
the financial and clerical work, Mr. Gibbs will be well remem- 
bered on account of his previous connection with the Machinery 
and Electric Company, where his effective work and uniform 
courtesy made him hosts of friends. 

In the sales department, which is under the direct supervision 
of Mr. Spencer, the trade is looked after by Mr. Theodore E. 
Burger, Mr. Van Runyan and Mr. A. W. Harrison. 

Mr. Burger, with headquarters in the local store, gives his 
entire attention to the city sales, supervising the city sales stock 
—a separate stock to faciltate delivery—and the work of filling 
the local orders, and to him is due the credit for the prompt 
aud suappy service which is characteristic of that department. 

Mr. Van Runyan ably fills the position of road salesman, a 
position whichin years past required more or less ability to relate 
ithe latest funny stories and «distribute cigars. Mr. Runyan is 
capable of doing this at opportune moments, but in his inter- 
course with his customers he depends more particularly on 
thoroughness in his work, an accommodating disposition and a 
knowledge of the business which enables him to lay clearly 
before his custoners the character of the service he is prepared 
to offer and the high qualities of the supplies he is handling. 

Mr. Runyan has covered his present territory for about three 
months, but during that time has been very successful in establish- 
ing himself with the general trade, 

Mr. A.W. Hirrison has been known in Los Angeles in connec- 
tion with engineering. and automobile work for several years, 
His particular work includes the sales and supervision of installa- 
-t.on of apparatus, arc lamps and storage battery equipment. 
| As representa ives of the Electric Storage Battery Company 
of Philadelphia and San Francisco, this house being the Los 
‘Angeles exide station of that company, this branch of the 
business is with them an important factor, Mr. Harrisou’s past 
experience in engineering work of various kinds is of great value 
to him in his present position which he so ably fills. 

Atter the custoner’s order has passed quickly through the 
sales, financial and clerical department it reaches what is prob- 
ably oue of the most important points in the organization—the 
shipping department, 

In this depart nent, under the management of Mr. Donahue, 
promptuess and accuracy are safeguarded by a carefully worked- 
out system.of records and checking, which has reduced com- 
plaints due to delays and errors to a minimum, 

The receiving department is also under the supervision of Mr. 
Donahue, which is uo small part of his work, in view of the 
frequeut arrival of full cars, which must be handled qnickly 
and expeditiously. 

What particularly impresses the visitors to these new quarters 
is the uniform activity, the atmosphere of hust.e that pervades 
the entire place, and convinces one of the truth of their claim, 
that ‘every order is a ruslr order.”’ 
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This spirit is a strong contrast with the spirit of the old 
mission days, which is still in evidence in Southern California, 
and an indication that with the coming generation the old 
Spirit will give way entirely to modern vim and hustle and 
in a few years be merely a tradition of the past. 


LARGE WIRE ROPE FACTORY IN SEATTLE, 


RCHITECT Max Umbrecht has been commissioned by the 
A Broderick & Bascon Rope Co., of St. Louis, to proceed 
as rapidly as possible with their factories, warehouses 
and employes’ houses in Seattle, One factory building will be 
of brick, concrete and steel, 200 feet long and seventy feet wide, 
and equipped with the most complete and up to date types of 
machinery for the manufacture of wire rope. All of the 
machines will be of designs patented by general superintendent 
E, P, Fredericks. 

There will be facilities for testing wire rope to 200,000 pounds 
breaking strain, and all other physical tests necessary to the 
proper knowledge of rope-making will be ascertainable in the 
testing laboratory. All the welding will be done by electricity, 
which will also be used for all machines, As yet the company 
has not decided whether or not it will manufacture its own 
power. There will be a large warehouse, 175 feet long and 
ninety feet wide, besides numerous other buildings for storage, 
power and offices. On the main street, Eighth Avenue S., the 
company will build eight flats for the accommodation of the 
men at the heads of the different departments. The flats will be 
modern in every respect. 

The Broderick & Bascon Rope Co. is the largest cone rn of 
its kind in the United States, and that Seattle has been selected 
as the site for the most extensive plant of the kind west of the 
Mississippi River has been the subject of much favorable com- 
ment among the business interests. Especial attention, it is 
stated, will be given by this company to the needs of the logging 
industry of Puget Sound. 

Superintendent Frederick, who has had experience in every 
branch of rope making for the past thirty years, will exercise a 
personal supervision over the Seattle factory as well as over the 
factory at St. Louis. It is his intention to make the Seattle 
factory a very large one, characterizing the local market as a 
most extensive one, Architect U.nbrecht will let his first con- 
tracts about a week hence. 


HIGH SPEED IN MODERN ENG'NEERING. 

A. BEHREND chief electrical engineer, Allis-Chalmers 
Company, Milwaukee and Cincinnati, recently delivered an 
address before the College of Mechanics and Engineering 

at the University of Wisconsin, Madison, Wis, entitled ‘‘High 
Speed in Molern Engineering.’’ In this lecture Mr. Behrend laid 
stressupon the remarkable change that has been wrought during 
the past ten yearsin the field of prime movers and the fact that the 
reciprocating steam engine, which held its own for over 100 years, 
has gradually yielded, ina number of important fields of operation, 
to the rotating steam turbine, a change so radical that it may be 
said to have inaugurated a new epoch in engineering. Mr. 
Behrend discussed the conditions to be fulfilled for grappling with 
the difficult task of designing machinery for such high periphal 
speeds as three and four miles per minute, and he showed how ro- 
tating bodies had to be shaped in order to uniformly distribute 
the stresses and minimize them so as to meet these conditions. 
The lecture was illustratrated with slides representing the 
stresses in rotating discs, and details of steam turo-generators. 

Mr. Behrend made the statement that the size of the generating 
unit in large power plants is going to increase considerably, and 
that during the next few years units of from 10,000 kilowatts to 
25,000 kilowatts, wound for potentials of from 10,000 to 30,000 
volts, are likely to be installed, as the steam turbine and genera- 
tor lend themselves particularly well to units of very large 
capacity, and units of such capacity can be more readily wound 
for high potentials. 
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THE SCHWARZE UNIVERSAL BELL. 


HIS bell is designed and constructed on perfect electrical 
and mechanical lines. A perfect bell because the electrical 
proportions are worked out on the most economical basis. 

While this is a radical departure from the old methods, no exper- 
iments are involved and new principles are used. Briefly 
summed up, the new features involved and points of superiority 
are: 

Does not require local batteries for anv length of time. 

Does not open the circuit, 

Does not arc or burn out contact points. 

No adjustment or retractile springs used to work against mag- 
net s‘rength. 

Will work with direct current of any voltage. 

Strictly a main line bell and works perfectly on any length line. 

Operates with either battery or dynamo currents, 

Can be used on series or multiple lines. 

No permanent magnets used. 

No self-reaction in coils. 

A perfect magnetic charge and discharge with high efficiency. 

A constant flow of current in one direction. 

No pulsations or reactions in coils. 

Being constructed weather-proof, it requires no housing or other 
protection. 

This bell, possessing these 
desirable features, makes it 
perfectly adapted for rail- 
road signals, for use in mines 
and in chemical factories or 
industrial works, regardless 
of the conditions of the at- 
mosphere, 

Built in sizes from twoane 
one-half inches to thirty 
inches cast bell metal gongs 
of the highest grade. 

The Schwarze Universal 
Bell works perfectly for a 
telephone ringer where bat- 
tery is used for signaling 
and has many advantages 
over the oldstyle bell. Will 
work over one mile of No. 
18 copper wire with two 
ordinary batteries. Andthe 
fact that the Schwarze Universal Bell can be worked in series 
is another economical feature for railroads. In case two or 
more bells are used at one highway crossing, the bells can be 
worked with one relay, instead of a bell for each relay as in the 
old way. 

Our Universal bell will operate with 80 per cent. less current 
than any other bell, this making a very desirable feature for 
crossing alarms, as it obviates the expense of maintenance both 
in batteries aud repairs on relay contact. 

Where this bell is used on battery circuits the current used 
varies in proportion to the length of the line and other resistance. 
Tue voltage necessary to operate the bell must be sufficient to 
deliver to the bell from four-tenths to six-tenths of an ampere. 

It will be readily understood that this bell will work equally 
well on long circuits as it will on a short circuit, providing the 
quantity of current necessary to operate the bell is delivered to it. 

This bell differs from all other forms of bells in this respect, 
that 1t will operate on any length of line and with all voltages 
without burning out the contact points, providing the current 
Strength is kept from fonr-tenths to six-tenths of an ampere. 

The same rules apply to the operation of this bell with a 
dynam) circuit as applies to the battery circuits. In the opera- 
tion of this bell with a dynamo circuit there should be resistance 
put in on the line to bring the current down to the rated capa- 
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city of the bell—from four-tenths to six-tenths of an ampere’ 
In order to use the I1o-volt incandescent lighting circuit for 
operating the bell, a sixteen candle-power lamp is connected in 
series with the bell for resistance. If a number of bells are to be 
operated, two or three sixteen-candle-power lamps must be cut in 
in multiple series, In all cases it must be remembered in attach- 
ing these bells to incandescent circuits that the resistance must 
be put in series in otder to not allow an excessive current to the 
bell. 

The H. G. Aylsworth Company, 569 Mission Street, carry a 
complete stock of these bells and will be pleased to send full 
information on request. 


ALLIS-CHALMERS STEAM TURBINES 


OLLOWING the starting of the 1500 kilowatt, Allis-Chal- 
mers turbine unit at Utica, N. Y., sixty-cycle, 25,000-volt, 
two-phase, for the Utica Gas and Electric Company and 

the recent installation of a 5500-kilowatt, twenty-five-cycle, 6600- 
volt, three phase unit at the Williamsburg station of the Brooklyn 
Rapid Transit Company, the Allis-Chalmers Company has instal- 
led and now under construction 28,000 kilowatts in turbine alter- 
nator units. The New York Edison Company, New York City, 
has on order a 1500-kilowatt unit, sixty-cycle, 2500-volt, two- 
phase; the Westchester Lighting Company, New Rochelle, N. Y., 
a 1500-kilowatt, sixty-cycle, 
13,200 volt three-phase unit; 
the United States Locomo- 
tive Equipment Company, 
Dayton, O., a 1500-kilowatt, 
sixty-cycle, 2500-volt, three- 
phase unit, and the Memphis 
Consolidated Gas and Elec- 
tric Company, Memphis, 
fenn., a 1500-kilowatt unit, 
60 cycles, 2500-volt, 3-phase. 

The City of Jacksonville, 
Florida, recently purchased 
two 500-kilowatt, sixty- 
cycle, 2300-volt, three-phase 
units andthe Western 
United Gas and Electric 
Company of Aurora, IIl., will 
install a 500-kilowatt Allis- 
Chalmers turbine and alter- 
nator, sixty cycles, 2200- 
volt, two-phase. Three 1500 kilowatt units, sixty-cycle, 2300- 
volt, three-phase, have been purchased by John I. Beggs, presi- 
dent of the Milwaukee Electric Railway and Light Company, 
Milwaukee, for installation in the power house of the handsome 
new terminal station and office buiding, which is rapidly nearing 
completion. The latest additions to the list are the Kokomo, 
Marion and Western Traction Company, of Kokomo, Ind., recent 
purchasers of a 100)-kilowatt, sixty-cycle, 12,300-volt, two-phase 
unit, and the Western Canada Cement aud Coal Company of 
Calgary, Canada, which has just placed an order for three units, 
each of 1000 kilowatts, twenty-five cycles, 600 volts, three-phase, 

For direct connection to each of the turbines mentioned above, 
the Allis-Chalmers Company furnishes an alternating current 
generator of the well known ‘‘Allis-Chalmers’’ type, built at its 
works in Cincinnati, and especially designed to meet the required 
condition of seryice. 


The United Electric Company, of Wichita, Kansas, recently 
purchased for the United Sash and Door Company, also of Wichita, 
an equipment of twenty Allis-Chalmers electric motors for direct 
driving the various wood working machines installed in the pur- 
chaser’s mammoth plant, which is said to be as large as any of its 
kind in the world. The motors are of small size, types ‘*B’’’ and 
‘““‘N”, many of them specified for ceiling suspension. 
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THE LUITWIELER PUMPING ENGINE. 


HE Luitwieler Pumping Engine Company, Los Angeles, 
a claim to have accomplished what has been heretofore con- 
sidered impossible in securing a constant delivery of 
water without pulsation. The frequent stops and jars in the old 
style pump is entirely eliminated in the Luitwieler pumping en- 
gine and increased power with greater durability thus secured. 
They claim that on any kind of pressure duty the Luitwieler will 
excell other pumps 15 per cent. while for station pumping or for 
deep well work it can perform with a twenty five horsepower 
what a sinking pump or an air compressor would require from 
eighty to 100 horsepower. The Luitwieler pumpsare balanced, 
have a straight line vertical movement, no back lash on gears or 
rods, and no water hammer in pipes. 

In all reciprocating pumping mechanisms except the Luitwieler, 
the pump piston or plunger comes to the limit of its travel at 
the end of each stroke, and moves backward again to the place of 
beginning. As the water follows the piston, it necessarily fol- 
lows that the water comes to a stop also at the end of each pump 
stroke. Water is solid and is non-elastic, consequently the stop- 
ping and starting again of a column of water produces the same 
effect as would be produced by the sudden stopping and starting 
of any other heavy body—it produces a jar. This jar is indicated 
all along the line of pipes by the noise, even though the pipes 
extend several hundred feet in length. Ifthe pipes are in verti- 
cal position, as they must be in a mine or a tall building, the jar 
is very great, causing the pipes to leak at the joints, while the 
noise produced is wearing on the nerves of those who must re- 
main in the building or the workings of the mine. The effect 
upon the pump is equally hard, causing rapid wear and expense 
to keep in working order. 

The same cause that produces water hammer produces back 
lash in gears and pump-rods when operated by cranks, either 
single or double. The pulsating action of load and no-load on 
the gears at each pump stroke wears the gear teeth on both sides, 
causing a back lash and the accompanying disagreeable noise that 
can sometimes be heard a block away. This wear is rapid, the 
noise increasing with the wear. 

Back lash in pump rods is traced to the same cause, the stop- 
ping and starting again of the water column, and as the rods 
move slow when the cranks pass the dead points and very fast 
when the cranks are at right angles to the pump-rods, the rod 
buckles when going down, striking the sides of the column pipe 
or drop pipe, wearing the rod couplings out unless pipe or rod 
guides are used to prevent this trouble. Rod guides cause fric- 
tion and wear by rubbing against the column pipe, contributing 
to lower the already inefficient work of this type of pumping 
machinery. 

As the Luitwieler pumping system is pulseless, there is no noise 
or back lash, no pipe joints to leak, the gears only show wear on 
the side of the tooth where the labor comes. There is no friction 
loss on rod or pipe, no use for rod guides, no necessity for check 
valves in pump barrels. 

Luitwieler pumping engines are balanced. They convert a rota- 
ting movement into a straight line reciprocating movement. 

The reciprocating mechanism consists of two cams and two 
crossheads. The two cams on the cam shaft are set opposite each 
other. The rotating movement is imparted by a spur gear on the 
outer end of the shaft, the whole, being perfectly balanced, re- 
volves like a fly wheel. The twocross-heads have an anti-friction 
roller in the upper end of each cross-head that rolls upon the 
surface of each cam. These crossheads, being of equal weight, 
balance each other as they move up and down in planed guide 
ways like the window sash and weight. 

The lower rollers in the crosshead move under an auxiliary 
track or cam, producing positive motion on the downward or 
return stroke of the pump. The above described mechanism 
they claim is the only reciprocating pump movement that pro- 
duces a constant flow of water or that places a constant load on 
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the driving power, and is fully covered by the Luitwieler patents 

The pump rods and pump plungers attached to the crossheads, 
being of equal weight, moving up and down, balance each other, 
the whole moving in balance as one unit. So even is this balance 
that-a man can, by placing hishand against the arm of a spur 
gear, rotate the whole mechanism easily, although it may weigh 
as much as fifteen hundred pounds. 

The housings or frame of Luitwieler pumping engines are per- 
fectly rigid, the complete mechanism being self-contained. The 
guide-ways and the crosshead guides are planed out of the solid 
metal. The friction area is large and reduces the pressure per 
square inch to a minimum. This pressure is so light and so 
evenly distributed over a large surface that the lubrication is 
perfect. 

Modern methods of installing machinery place the driving 
power on the machine direct connected by gear, saving cost of 
separate foundations, floor space, saving cost of belts, the wear 
and tear on belts, effecting a saving in power as well. The 
whole being one unit, rigid and self-contained. 

Luitwieler pumping engines are designed and constructed on 
well known mechanical principles, and along recognized and 
accepted mechanical lines, the object being to produce pumping 
machinery that is free from the many inherent defects and 
troubles found in the older types in use. 

That their claims are recognized is shown by the increasing 
demand for Luitwieler pumping engines from the great railroads 
and water companies and other corporations who employ the 
best engineers. 

The Luitwieler system of pumps are adopted for city and vil- 
lage water works, railroad tank service, irrigation, breweries, 
cemeteries, gas works, for manufactories, feeding boilers, con- 
densers, ice factories, mining, paper mills, for fire protection, 
for pumping oils, chemicals, tar, air, molasses, soap, ammonia, 
water, brine, etc., etc. 

The following are among the users of Luitwieler pumping 
engines: 

Southern Pacific Railroad Company, Los Angeles, (al.; Santa 
Fe Railroad Company, Los Angeles, Cel.; Salt Lake Railroad 
Company, Los Angeles, Cal.; Chihuahua Pacific Railroad Com- 
pany, Chihuahua, Mex.; Potosina Electric Company, San Luis 
Potosi, Mex.; Montezuma Copper Company, Nacozari, Mex.; 
Mexican General Supply Company, Chihuahua, Mex.; Pinal 
Mountain Water Company, Globe, Ariz.; Tucson Ice and Cold 
Storage Company, Tucson, Ariz.; Phoenix Machine and Cold 
Storage Company, Phoenix, Ariz.; Indio Light, Water and Ice 
Company, Indio, Cal.; Highlands Domestic Water Company, 
Highlands, Cal.; Whittier State School, Whittier, Cal.; Pasadena 
Land and Water Company, Pasadena, Cal.; Calvary Cemetery, 
Los Angeles, Cal.; American Laundry Company, Los Angeles, 
Cal.; Palace Laundry, Los Angeles, Cal.; Chas Stern & Sons, 
distillers, Los Angeles, Cal.; California Portland Cement Com- 
pany, Los Angeles, Cal.; Smith Ice and Package Company, 
Urbana, IIl.; University of Illinois, Urbana, I1].; American Can 
Company, Hoopeston, IIl.; Hoopeston Canning Company, Hoop- 
eston, IIl.; Illinois Canning Company, Hoopeston, Ill.; Village 
of Hazel Green, Hazel Green, Wis.; Richland County Asylum, 
Richland Center, Wis.; New Prague Flouring Mill Company, 
New Prague, Minn.; The Marion Light and Water Company, 
South Dakota; The Westminister Hotel, Los Angeles, Cal.; City 
of Summit, Illinois, Water Works; Beach Land Company, Playa 
del Rey, Cal.; City Water Works, Madrid, Ia. 


Castle and Cook, Ltd., Honolulu, H. I., will install for Messrs. 
Alexander & Baldwin an Allis-Chalmers triple expansion hori- 
zontal double acting plunger pumping engine of the same size and 
- type furnished by the same builder for the Hawaiian Commerical 
and Sugar Company. The capacity will be 10,000,000 gallons 
against a head of 370 feet, and it is expected to be ready for oper- 
ation early in the fall. 
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ELECTRICAL EQUIPMENT OF THE LARGEST 
STORE IN THE WORLD. 


NTEREST will be taken, says the LZlectrical Review, of 

New York, in the issue of March 3, 1906, in the equipment 

of the new Wanamaker Department Store in Philadelphia 
which will cover two city blocks. The building will be twelve 
stories high and cover 120,301 square feet. The power plant is 
about half a block from the store, connected by a tunnel. 

The task which the architects have solved was to install the 
largest isolated plant in the country to-day on a plot of ground 
about sixty-five feet by ninety feet square. 

By a very symmetrical grouping of the apparatus in straight 
lines along the length of the building, and leaving free room in 
between the building for piping and auxiliaries, it has been 
possible to eliminate double decking. 

The refrigerating apparatus will be of the absorption type, 
exhaust steam being used for heating, and electric pumps for 
the ammonia machines and for circulating the brine. 

The heavy elevator pumps and power pumps have been placed 
in a sub-basement along the west side of the building, the engine 
foundation being placed along the east side, the running board 
of the larger engines coming flush with the lower of two 
mezzanine floors opening from the engine room. 

The boiler equipment consists of eight Babcock & Wilcox 
boilers, each boiler having 294 tubes four inches in diameter and 
eighteen feet long, arranged in nests of seven tubes wide and 
fourteen tubes high, under three steam drums thirty-six inches 
in diameter and twenty-one feet six and one-half inches long. 
The boilers are built to carry 200 pounds, the working pressure 
of this installation running at 140 punds. 

In addition to natural draught, the boilers are equipped with 
induced draught faus in the stack and forced draught blowers in 
the furnaces. 

The fourinduced draught fans were built by the American 
Blower Company, Detroit, Mich., and each are 180 inches in 


diameter, driven by direct-connected vertical engines. They 


each have a capacity for handling 51,000 cubic feet of gas per 
minute, and at normal speed will produce one and one-half 
inches draught water gauge when running 250 feet per minute,and 
two-inch draught water gauge when running 250 feet per minute. 
They are operated by General Electric Motors and Cutler- 
Hammer Speed regulators. 

Directly below the boiler room is the boiler auxiliary room. 
The auxiliary apparatus includes four Knowles outside end 
packed, plunger, pot-valve pattern, fourteen inch by eight and 
one-half-inch by twelve-inch high-duty pumps, each having a 
capacity of 69,000 ponnds of hot water per hour, four Warren 
Webster & Company, Camden, N. J., feed-water heaters and 
purifiers and two large blow-off tanks. Suspended from the 
ceiling of the boiler auxiliary room are two feed-water tanks, 
each of 6000 gallons capacity. 

On the second mezzanine floor there is also located a small 
air compressor plant, consisting of two Clayton air compressors 
driven by seven and one-half horsepower Crocker-Wheeler 
motors. There is a Cutler-Hammer automatic starter and speed 
controller which regulates the pressure so that when the tank 
is full the motors are automatically slowed down, and at the 
proper time cut out of service. When the pressure in the tanks 
has fallen to a predetermined point, the motors are automatically 
cut into service. The compressor is used for cleaning purposes 
and for handling oil for the lubricating system of the engines. 

The five engines were built by the Southwark Foundry and 
Machine Company, Philadelphia, Pa., and are of a special cross- 
compound vertical type for isolated plant service. The two 
larger engines develop about 1500 horsepower each and are 
equipped with a 500-kilowatt, compound-wound,Crocker-Wheeler 
generator upon each end of the shaft, the flywheel being in the 
middle of the engine. The three smaller engines develop about 500 
horsepower each and are equipped with 175-kilowatt, compound- 
wound, Crocker-Wheeler generators, one on each end of the 
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shaft. The normal electric capacity is thus 3050 kilowatts. The 
engine room is served by a ten-ton motor-crane built by Alfred 
Box, Philadelphia, Pa. 

All lighting in the power-house and in the store building is on 
the three-wire system, 220 volts being the drop between the 
outside line. A deep trench is arranged in the engine foundation 
to accomodate a slate panel board,upon which the lugs for receiv- 
ing the flexible cables from the generators are mounted. From 
these panel boards the current is delivered to the switchboard 
bus-bars through flat copper bars six inches wide and five-six- 
teenths of an inch thick. Each conductor for the 500-kilowatt 
generators consists of four bare copper bars sweated into a lug 
which is bolted to the end of fuse clips. The bare copper bars 
are supported on insulators throughout the trench are carried 
behind a sheet-steel shield to the ceiling of the basement. 

The switchboard was furnished by J. F. Buchanan & Co., of 
Philadelphia, the electrical contractor, and built by H.O.S. 
Engineering Company of Newark, New Jersey. This is probably 
the largest and most completely equipped switchboard which has 
been installed in an isolated power plant. The board is forty- 
seven feet wide and eleven feet high, built of polished marble 
mounted on substantial angle-iron frames and ornamental bronze 
supporting pedestals. The top of the board is ornamented with 
a handsome bronze grill work and the rear is protected by an 
expanded metal cage. The board faces the engine room and is 
composed of eighteen panels. Facing the board, and reading 
from left to right, these are as follows: four panels for the 500- 
kilowatt generators, six panels for the 175-kilowatt generators, 
one lighting totalizing panel, one power totalizing panel, three 
panels for the lighting mains for the store distribution. The 
power house main, and, in fact, all power are on the two-wire 
system, 220 volts. 

Each of the generator panels is equipped with pilot lights, 
ammeters, circuit breakers, and for the 500 ampere circuits of 
500-kilowatt generators a special form of toggle lever interlock- 
ing switch made by the General Electric Company, is used. The 
totalizing pauels are equipped with Weston ammeters and volt- 
meters, a Bristol recording gauge, special indicator handles for 
taking the voltage on any of the circuits, and Thomson recording 
wattmeters. The lighting panels are equipped with pilot lamrs 
tapped in on the proper circuits. The power panels are equipped 
with the usual switches. 

In the sub-basement, in addition to the expansion tank and 
the water supply tank, are located the four elevator pumps, built 
by the Laidlaw-Dunn-Gordon Company, two deep pumps, the 
bilge pumps and four Westinghouse steam driven air-compres- 
sors. The sub-basement is also served by a ten-ton traveling 
crane built by Alfred Box, Philadelphia. 

The new building is built in three sections—the north section 
the south section and the middle section. The north and south 
sections are separated from the middle sections by fire walls. At 
four points on each of these fire walls cabinets are erected on 
the different floors, taking the leads from the wire shafts. Each 
section of the new building contains a main switchboard in the 
basment. From this main switchboard the circuits are controlled 
for the different floors of the building. All circuits are carried 
in iron conduit through the wire shafts, and from the cutout 
cabinets arc and incandescent circuits are taken off for the 
general distribution. The load on the lighting mains, including 
incandescent circuits, are taken oft for the general distribution. 
The load on the lighting mains includesincandescent lamps at 
110 volts, and lamps at rro volts, electric dumb-waiters and 
escalators at 220 volts, and electric fans and the electrically 
driven power house apparatus described above. 

There are fifty-two passenger elevators, two large freight and 
van elevators, eight ordinary freight elevators, six sidewalk lifts 
in the store, one freight elevator in the power house—all of the 
hydraulic plungertype. In addition to this there are ten electric 
dumb-waiters. 

A feature of the wiring installation is the complete conduit 
system for bell and telephone work. Arrangements have been 
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made so that it will not be necessary to rewire any part of the 
structure when equipping the present building with call-bells and 
telephones, 

Wire shafts have been established with the outlet boxes all 
connected up, so that all that is necessary is to determine the 
location of the instrument and make the proper connections. 


ELECTRIC PUMPING FROM A 2000-FOOT STATION. 


ECENTLY at the South Eureka Mine, situated in Amador 
County, an electrically driven pump has been installed at 
its 2000-foot station by the Central Eureka Mining Com- 

pany, a brief description of which may be of interest. 

While the lift of 2000 feet vertical is not excessive compared 
with oil line pumping and hydraulic work of various kinds, 
nevertheless, it is as faras we know the highest single lift yet 

_ undertaken in California. 

The pump in question is a Dow, horizontal, triplex, double 
plunger, pot valve, mine station pump, direct geared toa 150 horse- 
power Westinghouse motor, 440 volt three-phase, with a speed of 
350 revolutions per minute. The current is conducted in lead 
covered armored cable. The line has been fused at two points; 
at the motor and at the top of the shaft, the latter fuse being 
about double the capacity of the former to guard against the 
necessity of the pump man going to the top of the shaft to fuse 
up every time an over load occurs. The fuses at the motor are of 
just sufficient capacity so that in the event of any trouble they 
goout The motor shaft is direct connected by coupling to the 
pinion shaft of the pump driving two steel pinions engaging in 
two machine cut heavy spur gears, which drive the three main 
cranks. The plungers are three and three-fourths inches in diam- 
eter by sixteen inches length of stroke. The pump hasa capacity 
of 230 gallons of water per minute raised to the surface through 
a six inches flanged pump column. Most of the water of the mine 
is caught in a reservoir at the 2000-foot station with a capacity of 
75,000 gallons from which the pump takes its supply. A check 
valve placed on the discharge manifold of the pump enables the 
motor to start without any load. The pump is supplied with a 
relief valve on the opposite side of the discharge manifold, set at 
a pressure of 1000 pounds. The discharge manifold is provided 
with two Dow improved spring compensating plungers, which 
control and subdue any agitation in the pump chambers and 
pump column. A test of the amount of power passing through 
a meter at the surface and the amount of water discharged at the 
surface by weir measurement, shows a total efficiency of 83.2. 


ELECTRICITY IN THE CEMENT INDUSTRY 


EMENT is divided into two classes, slag and natural cement. 

In the manufacture of natural cement the rock is taken from 

the quarry or mines and burnt in a kiln. It is then run 

through a conical crusher, or between rolls and ground into a 

powder, after which it is conveyed to screens which separate the 

cement which is fine enough to be packed. The coarser particles 

then go to fine grinding machines which are ordinary mill stones, 
or emery-faced stones, 

Considerable power is required in these cement plants ard elec- 
tricity is coming into general use. Either the alternating or 
direct current system is adapted to this work, the choice depending 
on local conditions. The plant of the Iola Portland cement works 
at Dallas, Texas, is equipped with Westinghouse type S direct 
current motors, and a contract just closed with the Santa Cruz 
Portland Cement Company, San Francisco, Cal., gives a good 
idea of the size of some of these plant. This order calls for one 
800 horsepower type C motor, ten 250 horsepower, fifteen 150 
horsepower, one seventy-five horsepower, and one thirty horse- 
power type CCL, motors, These are all alternating current motors 
of the induction type and aggregate a total of 5655 horsepower. 


The offices of Gas and Oil Power have been removed to the 
Chamber of Commerce Building, 3 Oxford Court, Cannon Street, 
London, E. C. 
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A PELTON EFFICIENCY TEST. 


MOST gratifying report has just been received as to the 
operation of the two Pelton water wheel units recently 
inatalled by the Nevada Power, Mining and Milling 

Company, of Bishop, Cal. The installation consists of two 750- 
kilowatt, 450 revolutions per minute, generators, each direct con- 
nected to a Pelton water wheel operating under a static head of 
1065 feet, and transmitting power to the Goldfield and Tonopah 
districts of Nevada. 

The water wheels were sold under a rigid guarantee that they 
would develop an efficiency of 80 per cent., and a series of ex- 
haustive tests were conducted by the engineers of the Nevada 
Power, Mining and Milling Company under the following con- 
ditions. 

The station load was first carried by unit No. 2 and the tests 
made on unit No. 1. The test load was carried by a water rheo- 
stat, and measurements of the energy were made by Westinghouse 
intergrating watt meters. These readings were also taken by 
volt meter and ammeter readings. The load was constant and 
the test extended over one and one-half hours. The electric, 
windage and friction losses of the generator were afterwards 
obtained by running the generator asa motor. The water pres- 
sure was measured by a gauge attached to the pipe just back of 
the gate, and an allowance was made for the velocity head, which 
was, however, small at this point. The water was measured by 
an accurately constructed weir in tail race. Taking the readings 
of the watt meter, and adding to it the power necessary to run 
the generator as a motor, it was found that of the total theoreti- 
cal energy of the water as it entered the nozzle, the wheel deliv- 
ered to the shaft of the generator eighty-two and eight tenths 
per cent. (82.87.) Thus the high efficiency of 82.8 per cent. was 
obtained by the Pelton wheel. The test was made under the 
supervision of Engineer J. D. Galloway, assisted by the superin- 
tendent of the electric plant. 

This company is now installing a third Pelton wheel of 3000 
horsepower capacity in the same station. 

The Pelton Company has received an order from the Orient for 
a complete Pelton equipment to operate under two separate heads, 
conditions being such that two independent streams afford heads 
of 630 feet and 420 feet respectively, with varying water 
quantities. This involves' two wheels of different diameters 
mounted on the same shaft, which is direct connected to an elec- 
tric generator by means of Pelton flexible leather link couplings. 
A single governor controls both wheels by means of stream de- 
flecting hoods on the nozzles. Also from the Orient comes an 
order for an iron mounted Pelton unit for driving a 300-kilowatt 
generator under an effective head of 580 feet, the wheel to have 
500 horsepower maximum capacity. 

The Alaska Electric Light and Power Company has ordered a 
three wheel double nozzle unit for operating under a head of 225 
feet. 

From a large corporation in British Columbia was received an 
order for a Pelton unit with which is incorporated 15,000 feet of 
sheet steel riveted pipe. The Pelton Company has recently in- 
creased its pipe works in the East and is now prepared to turn 
out sheet steel riveted pipe of any length, diameter or thickness, 
having exceptional facilities for the manufacture of this class of 
pipe, as well as the highest grade lap-welded pipe in all diam- 
eters and thickness, for high duty power transmission lines. 





The Iron Silver Mining Company, Leadville, Cofo., whose 
head offices are in Detroit, recently completed the purchase of a 
Reynolds heavy duty air compressor, capacity 1000 cubic feet 
of free air per minute to Ioo pounds pressure and a 17 x I2-inch 
steam driven Reynolds individual jet condenser, with a capacity 
of 5000 pounds of steam per hour. The new equipment will be 
furnished by the Allis-Chalmers Company, Milwaukee, and is for 
the company’s N. Moyer shaft, where it will be put in place un- 
der the direction of the purchaser’s superintendent of mines, Mr, 
O’Brien, early in May. 
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AN INVESTIGATION OF THE DOBLE NEEDLE REGU- 
LATING NOZZLE, 


URING the past twenty-five or thirty years, a great deal 
has been done to increase the efficiency of nozzles with 
the idea of using the streams for fire and power purposes. 

The first scientific experiments of any consequence were those 
made by John R. Freeman in 1888 at Lowell, Mass. He made 





FIGURE 1. DOBLE NEEDLE REGULATING NOZZLE ARRANGED FOR TEST. 


a very extensive and complete series of careful experiments as 
regards the use of nozzles for fire streams. During recent years, 
there has been considerable study of nozzles to be used under 
high heads for power purposes, the result of these investigations 
being the production of the needle regulating nozzle. 

A short time ago, Messrs. H. C. Crowell and G. C. 
D. Lenth conducted a series of very interesting ex- 
periments at the Massachusetts Institute of Tech- 
nology, on the subject of streams from different 
types of nozzles. For purposes of determining the 
efficiency of the needle nozzle, the institution pur- 
chased one of the Doble type. The results of the tests 
have been embodied in a thesis from which the 
following interesting facts have been abstracted. 

The nozzle which is shown in Figure 1 is described 
as follows: 

‘‘This is a special design, but similar to those now 
in use in connection with tangential water wheels 
in many large power plants on the Pacific Coast. 
It consists in the main of a large steel casting which 
is connected at the left, in Figure 1, by meansof a 
flange coupling to a six-inch piezometer ring and 
that in turn to the six-inch pressure pipe. The 
characteristic features of the Doble nozzle are the tip 
and the needle regulator within it on the right. 
The tip has a carefully ground and polished inner 
surface and is screwed on to the casting. The needle 
is highly polished and has a shape similar to a plumb- 
bob, such as is used on an engineer’s transit. It is 
attached to a steel spindle extending back within 
the upper fork of the casting. About eight 
inches from the end of the spindle is a square-threaded screw 
which runs through a steel nut fastening by means of two bolts 
to the casting. There is at the end of the spindle a hand-wheel, 
which is used to regulate the position of the plumb-bob. When 
the hand-wheel is turned right-handed the needle moves out- 
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ward, and, consequently, the area of the orifice and the diameter 
of the stream is decreased.’’ 

In regard to the stream from the different nozzles, the follow- 
ing is stated: 

‘*Viewing the stream of water as it issues from the Doble noz- 
ie, one’s attention is at once called to the clear, transparent, 
polished stream, the clean glassy surface, and the absence of 
spraying in the proximity of the tip. The reason 
for this was the point first sought after. Photographs 
were taken of various streams of water and the usual 
ground-glass appearance of the stream from the 
regulation conical fire nozzle is quite perceptible to 
the eye. In the stream from an ordinary straight 
pipe, the feathery appearance is quite marked. In 
the ring nozzle, we see at once the same opaqueness 
but less spraying. At first, it was thought that the 
disturbed condition of the jets from the conical and 
ring nozzles was due to air in the water, and so we 
experimented with the standard tube, and found that 
under normal conditions the stream was similar to 
those above described. We then permitted air to 
enter the standard tube by means of a stop-cock about 
one inch from the side of the reservoir. Immedi- 
ately the condition changed. Thinking that we 
could find the ‘vein of contraction’ in the standard 
tube, we had made a standard tube of glass, two 
inches in diameter. There was, however, no vein 
of contraction visible to the eye, but there existed 
in the tube a pressure less than that of the atmos- 
phere. This was demonstrated by carefully inserting 
along the inner side of the tube a small glass tube. 
At first as the small tube was slipped into the larger 
one, water was forced out of the former. There 
was, however, no change in the general appearance of the stream; 
but when the end of the tube was about three inches from the side 
of the reservoir, there was a great disturbance of the water in the 
large tube, and the stream left in a semi-transparent condition. 

‘‘The conclusions drawn from these experiments are: that the 
usual feathered appearance of the stream from ordinary nozzles 





FIGURE 2. DOBLE NEEDLE REGULATING NOZZLE UNDER TEST—NOZZLE WIDE OPEN. 


is due not to the air in the nozzle itself, but to the difference in 
the velocity of the particles of water. The velocity in the outer 
layer is decreased; this fact is shown by the velocity curves of 
jets from ring, conical and Doble nozzles. The amount of retard- 
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ation of velocity of the outer layers determines the degree of 
feathered appearance, and we believe this excessive retardation 
is due to the friction of the outer layers of water on the inner 
surface of the nozzle.’’ 

By means of a special Pitot’s tube, a complete series of -tests 
were made to determine the distribution of velocity on the jets. 
Owing tothe remarkable symmetry of the velocity curve that 
was found whenever a complete traverse of the stream was made, 
it was decided to measure the velocities only in the half of the 
stream nearest the instrument. Traverses of the stream were 
made for three different heads and five settings of the needle 
regulator. For two settings of the needle, traverses were made 
across six sections of the jet varying between one-half-inch and 
ten inches from the needle. Figure 2 is a view of the Doble 
needle regulating nozzle under test with the nozzle wide open. 

Following are stated some of the interesting results of the 
tests made by Crowell and Lenth: 

‘‘The most significant feature of all the velocity curves from 
the Doble nozzle is the fact that the maximum velocity in the 
streams occurs within a few hundredths of an inch from the edge. 
This condition is obtained in streams from no other nozzle ex- 
cept the ring nozzle. Another surprising feature is the high 
velocity existing in the center of the jet from the Doble nozzle, 
even within a half-inch from the needle. The velocity in the 
center is 70 per cent. of the maximum velocity; an interested 
spectator predicted that it would be less than 50 per cent. At 
nine and one-half inches from the needle the center velocity is 
over 96 per cent. of the maximum velocity. With one setting of 
the needle the area of retarded velocity at nine and one-half 
inches from the needle was found to be over twice the area of 
retarded velocity near the needle; with the other setting this area 
was more than trebled. Notwithstanding these changes that are 
rapidly taking place near the center of the stream, the velocity of 
the particles of water near the edge is changed almost impercep- 
tibly, and the stream maintains its smooth, glassy appearance for 
a long distance from the nozzle. 

‘*The second and perhaps the more important part of the ex- 
perimental work was the determining of the efficiency of the jet 
from the Doble nozzle. The efficiency of a jet is equal to the 
ratio of the velocity head in the jet to the total head at the en- 
trance of the nozzle; or, in other words, the efficiency is equal to 
the square of the coefficient of velocity. In determining the 
efficiency of a jet three important measurements must be taken: 
The pressure at the entrance to the nozzle; the diameter of the 
stream (or of the nozzle if there is no contraction of area); and 
the discharge. In our experiments the pressure at the piezo- 
meter ring was measured by means of a mercury gauge; the errors 
in this part of the work, even when the pressure was low, are not 
over one-quarter of I per cent. for the experiments under constant 
head. fhe diameter of the stream could be calipered only to the 
nearest hundreth of an inch, and the error in the computed area 
may be nearly 1 per cent. in the case of streams with small diam- 
eters. The discharge was measured in a large tank, eight feet in 
diameter, with a capacity of 250 cubic feet. Several measure- 
ments were taken during each run and the average discharge is 
probably not in error by more than one-half of 1 per cent. 

“Twenty experiments were made under different conditions of 
head and setting of the needle regulator. In seventeen experi- 
ments constant head was maintained by use of the stand-pipe. In 
three experiments the water was pumped directly through the 
nozzle. The efficiencies under constant head vary from 96.4 to 
99.3 per cent.; the corresponding coefficients of velocity vary 
from .982 to .997. The results, especially those for low heads, are 
exceedingly gratifying, showing, as they do, the marked superi- 
ority of the Doble nozzle over all forms of conical nozzles. It 
was hoped that the results would sbow how the efficiency varied 
with the head; but the unavoidable errors in the measurements 
of the discharge and of the head when high make it impossible 
to draw any definite conclusion as to the relation of efficiency to 
head. It was also thought that perhaps the results would show 
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how the efficiency varied with the setting of the needle regulator; 
but the impossibility of measuring the diameter of the stream 
with any considerable degree of accuracy without exceedingly 
elaborate and costly apparatus, makes it unjustifiable to draw 
any definite conclusions as to the relation of efficiency to the set- 
ting of the needle. However, it may be said that with the very 
smallest streams the efficiency is certainly lower, and that with 
the very largest streams the efficiency is probably lower than 
with intermediate sizes. 

“It should be noted that the efficiency is obtained by dividing 
the velocity head in the jet by the total head at entrance plus the 
difference in elevation of the center of the piezometer and the 
section of the jet where the diameter is measured. This last term 
was 1.0 feet. It should also be noced that the diameter of the 
stream depends not on the head, but only on the setting of the 
needle. Careful experiments under different heads failed to 
show any change in the diameter.”’ 

The needle nozzle used in the tests and illustrated herewith 
was purchased from the Abner Doble Company of San Francisco, 
who have for several years made a specialty of high-grade tan- 
gential water wheels and needle regulating nozzles for all classes 
of hydro-electric and general power plant work. 


BIG INDUCTION MOTORS FOR THE ANACONDA, 
COPPER MINING COMPANY. 


Four of the largest induction motors ever installed in the west 
and some of the largest in the country, with the the exception ° of 
those installed at Niagara, will be used to furnish power at the 
$9,000,000.00 reduction plant of the Anaconda Copper Mining 
Company, Anaconda, Montana. 

The Allis-Chalmers Company of Milwaukee, will furnish this 
electrical equipment for the mammoth 8000 ton concentrator and 
the street railway company at Anaconda. 


CURTIS TURBINE FOR UNIVERSITY OF WISCONSIN. 


The University of Wisconsin has recently purchased from the 
General Electric Company a twenty-five-kilowatt, horizontal type 
Curtis steam turbine for the instruction of students and for experi- 
mental purposes. Owing to the increasing importance of this type 
of machine in electrical plants as well as the recent successful 
application for ship propulsion, the college of engineering considers 
itself particularly fortunate in securing this valuable addition to 
its laboratory equipment. 


ELECTRICITY IN CHINA. 


Consul-General Guenther, of Frankfort, reports that, according 
to a statement of the Revue Scientific, of Paris, the Emperor of 
China has instructed his minister at Paris, Sueng-Pau-Ki, before 
his return to Peking, which will shortly take place, to study the 
state of the e.ectrical industry in France and to make a report. 
The minister has commenced inspecting the most important 
electric establishments in Paris and other places. From this it 
would appear that China will follow the example of Japan and 
pay more attention to the industrial sciences. 


REMOVAL NOTICE, 

The Electric Storage Battery Company, of Philadephia, will 
move its San Francisco office from 326 to 622-624 Rialto Building, 
and will be pleased to receive its patrons and other friends in the 
new quarterson and after March 5, 1906, R. B. Daggett is mana 
ger of the San Francisco office. 


The John M. Klein Electrical Company reports a large sale of 
Federal steel porcelain enameled sectional signs. Many ordeis 
received of late from southern and central California have neces- 
sitated a large increase of their shop force. In order to prepare 
for the summer trade, they have placed ex:eptionally large 
orders to take care of this rapidly increasing business. 
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OIL CIRCUIT BREAKER. 

HE electrically operated oil circuit breaker, type 9, was 
Tt designed by the Westinghouse Electric and Manufacturing 
Company for the Ontario Power Company’s work. It is 
intended to handle energy up to 60,000 horsepower per three- 
phase circuit, and will open a circuit under any conditions of 
overload or short circuit which may occur with a power house 
capable of delivering 200,000 horsepower. The insulation to 
ground and between terminals is designed to withstand a break- 
down test of 150,000 volts, and the insulation between poles is 

twice that amount since the poles are electrically separate. 

The three poles of the switch are closed together by means of a 
toggle joint operated by a single direct-pull solenoid. The 
switch is held in a closed position by the toggle being carried 
just beyond the center and is tripped out by the tripping coil 
armature striking this toggle and knocking it backward, allow- 
ing the switch to open by gravity. Each pole of the switch gives 
a double break, each break being approximately seventeen inches. 
The closing magnets require approximately 5000 watts direct cur- 
rent, while the tripping magnets require about 300 watts. 

The three oil tanks, are made of boiler iron lined with an in- 
sulating material with barriers interposed between the stationary 
contacts. The contact parts are of their standard type C con- 
struction, having renewable arcing tips and contacts. The leads 
with their insulation and the upper porcelain insulators may be 
readily removed from the switch, giving access to the contact 
parts for inspection and repairs. The top covers of the tanks are 
made of treated soapstone slabs, part of which are also removable. 
Each tank is provided with an oil drain opening in the bottom 
and an overflow just above the normal oil level. These openings 
are provided with standard three-inch pipe flange threads, but 
no pipe is provided. Each tank has an oil level gauge and re- 
quires approximately 160 gallons of oil. 

The total weight of each three-pole switch complete, the tanks 
being filled with oil, is approximately 15,000 pounds. The oil 
alone weighs approximately 4000 pounds. 

A two-pole double-throw indicating switch is provided upon 
each three-pole oil switch for use in connection with the control- 
ling and indicating devices. The circuit breaker is not automatic 
in itself, an overload relay operated from series transformers 
being necessary. 


NEW WATER LIFTING DEVICE. 

NEW water lifting device, the ‘‘Columbia Hydraulic 
Ram,’’ has recently been perfected by Fred Hesse, a 
practical hydraulic engineer of Portland, Or., who has 

applied for patent papers ou his invention. The machine, 
which it appears has been evolved from a long series of hydrau- 
lic experiments and observations of similar devices on the part 
of the designer, proves a decided advance over anything which 
has heretofore been placed upon the market. The ram is of the 
horizontal type, and the waste valve is so constructed as to allow 
a practically unimpeded flow of water in the original direction, 
resulting in greater capacity and higher efficiency than that of 
its competitors. Another decided advantage of this ram is the 
absolutely positive and automatic air supply, attained without 
any special valve, as has been the practice heretofore. The 
number of impulses is regulated by a pendulum, the weight of 
which may be raised or lowered, according to requirements. 
The ram, which has been subjected to the most rigid tests for 
the last six months at the experimental station of the Columbia 
Engineering Works, proves to be almost free from shocks, 
highly efficient, and is of a construction so simple that any non- 
mechanic can put it in operation with the aid of a few written 
instructions accompanying the machine. We are informed by 
Mr. Hesse that he has transferred the sole right of manufacture 
to the Columbia Engineering Works, of Portland, Or., who will 
place the ram upon the market in sizes ranging from one-foot 
to six feet. The machine is designed to supply the need of the 
small irrigationist, railroad supply tanks, small municipal re- 
quirements, etc. 
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SINGLE PHASE ALTERNATING CURRENT EQUIPMENT 
FOR MILWAUKEE ELECTRIC RAILWAY AND 
LIGHT COMPANY. 

HE advantages attending the use of alternating current 
for operating conditions of interurban trolley lines, are 
again emphasized by the announcement that another com- 

pany is about to install this system. In the South and West 
where long distance trolley lines with few stops are more numer- 
ous than in the more thickly settled eastern portions of the 
United States, the alternating current system has been sucess- 
fully adopted by several companies, and the latest to decide 
upon this method is the Milwaukee Electric Railway and Light 
Company, of Milwaukee, Wis. This company is about to equip 
two suburban extensions of its lines with the alternating current 
apparatus manufactured by the General Electric Company, of 
Schenectady, N. Y. One of these lines will extend from 
Waukesha to Oconomowoc, a distance of twenty miles, and the 
second will operate between Hale’s Corners to Mukwonago, a 
distance of sixteen miles. Both lines will be operated at a poten- 
tial of 3300 volts, and in addition the motors are designed to run 
on the existing seven miles of 550-volt direct trolley line between 
West Allis and Milwaukee. 

The motors to be furnished for this equipment are the standard 
General Electric alternating type. Each of the tencars compris- 
ing the initial equipment for the road will be furnished with four 
motors of seventy-five horsepower each, known as the GEA-605. 

These equipments will in general be operated as single cars but 
occassionally will be run in two car trains. For the flexible con- 
trol of these train combinations the well known Sprague General 
Electric system of multiple unit control will be used, adopted for 
operation on alternating current. 

Distribution of the various transformer substations on this line, 
will be at 33,000 volts. At the stations the current will be fed to 
the trolley line at 3300 volts. For this latter tlre General Electric 
catenary construction will be used. It is proposed to have this 
line in operation during the fall of 1906. 


THE BENJAMIN ARC-BURST. 


LTHOUGH on the market little more than a year, the 
arc-burst has become so well known that a descriptive 
article might now appear unnecessary, were it not for the 

fact that the growing demand has encouraged the manufacturers 
to produce new and improved types to which it is our purpose to 
call attention. 

In the latter styles of arc-burst, the highest point of illumin- 
ation is attained, with few of the disadvantages that accompany 
the use of other light producers. The brilliant, yet noticeably 
soft and steady, light of the arc-burst suggests its use for a wide 
range of conditions where satisfactory results are difficult to obtain, 
and compared with the flickering and unsteady burning of even 
an up-to-date arc lamp, its merits are atonce apparent. A special 
wireless cluster forms the base of the arc-burst, around which 
are placed high efficiency Meridian type lamps, together with 
appropriate reflectors, so designed and placed in relation to the 
lamps that the light produced is radiated in the most effective 
manner. 

Among the advantages of the arc-burst may be mentioned the 
fact that it has the strength of the arc lamp without the hissing 
and sputtering, the pleasing light of incandescent gas mantles, 
and that the cluster, even when not in use, is an ornamental ad- 
dition to any establishment. 


The John M. Klein Electrical Company has just received a 
complete stock of the various specialties manufactured by the 
Holtzer-Cabot Company. The Holizer-Cabot Electric Company 


-manufacture a line of goods unexcelled by that of any other 


manufacturer. It is gratiying to know that the trade will be 
able to obtain this material from San Francisco stock, as the 
inability of the trade to secure this line of goods has been a 
great handicap in the past. 
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ELECTRICS AT THE WASHINGTON STATE 
UNIVERSITY. 


OME very interesting high-tension electrical experiments 
were performed by J. B. Ross, head engineer of the Seattle 
Electric Company, at the “open evening’’ entertainment 

given March 24th by the Physics and Electrical Engineering 
Department of the Washington State University in the Adminis- 
tration Building, Seattle. 

Prof. Osborne had charge of the program. He personally con- 
ducted an experiment showing the action of electrical waves. 
John Dewhurst operated the wireless telegraph in communica- 
tion with a similar station at the Seattle High School. Other 
important features were included in the program. 

Coming so soon after the 200th anniversary of the celebration 
of the birth of Benjamin Franklin, a short address was delivered 
in Denny Hall on his scientific works, shortly before the enter- 
tainment began. A meeting of the Puget Sound Science Club 
was held at the University on the afternoon of the same date. 


A 9700 HORSEPOWER HYDRAULIC TURBINE 


N interesting point in connection with the recent purchase 
by the California Gas and Electric Corporation, San Fran- 
cisco, of a 9700 horsepower, single horizontal, spiral case, 

reaction hydraulic turbine, is contained in the fact that this tur- 
bine will operate under a 550 foot head at a speed of 400 revolu- 
tions per minute, which is the highest head under which a tur- 
bine of this type has ever been installed. Until recently, manu- 
facturers of secondary machinery have avoided the operation of 
their apparatus on high speeds. This prejudice, however, has to 
a great extent been overcome, and it is only a question of time 
when this type of hydraulic turbine will be constructed for still 
higher heads than the present practice will allow. 

This turbine and accessories will be furnished by the Allis- 
Chalmers Company, of Milwaukee, and is destined for installa- 
tion at Chico, Cal,, where the corporation controls the water 
rights. 


MILLION DOLLAR POWER PLANT. 


N Los Angeles recently a $1,000,000 contract was awarded for 
the creation at Redondo of one of the greatest steam power 
plants west of New York. When completed the plant will 

have few equals in the United States. 

The increasing need of the Los Angeles Railway Company for 
more power to operate its lines is one of the main reasons for the 
enterprise. Sufficient energy will be generated, however, to sup- 
ply. an enormous demand aside from that of the Los Angeles Rail- 
way Company. 

The parties to the big contract are the Pacific Light and Power 
Company, at the head of which stands H. E. Huntington, and C. 
C. Moore & Co., engineering contractors of this city. The 
energy to be generated is placed at 25,000 horsepower, and the 
amount named for steam and electric equipment is something 
more than $1,000,000. 

Added to this will be the cost of the building that is to house 
the machinery. This figure is placed at $250,000, making the 
total cost of the plant about $1,250,000. Work onthe plant will 
begin within sixty days, and the great power factory will be in 
operation within one year, according to those interested. 


BROWN-SPEAR-SLOANE COMPANY. 


The recent large ‘‘copper order” placed by the Edison Electric 
company of Los Angeles for their Kern River development, and 
amounting to over $500,000.00 is one of the largest single orders 
for transmission wire placed for some time. Brown-Spear-Sloane 
Company were successful in securing a third of the order for their 
principals, the American Electric Works of Phillipsdale, R. I. 
The remainder of the order was shared equaly between Roebling 
and the National Conduit and Cable Company. 
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Condulets, the new conduit box and fitting recently placed on 
the market by the manufacturers, has taken the Eastern trade by 
force and is becoming very popular with the “‘man with the 
conduit job’’. As this is the “‘newest’’ approved fitting and is the 
only thing of its kind on the market there is no doubt of it’s 
assured popularity with the Western trade. Brown Spear-Sloane 
Company are showing some very pretty samples and will carry a 
full line of the material in San Francisco. 


BIG PUMPING ENGINES FOR SUGAR REFINERY. 


The American Sugar Refining Company has completed arrange- 
ment for the mechanical equipment for their Chalmette plant, 
New Orleans, La. Orders have been placed recently for six hori- 
zontal, Reynolds-Corliss power engines, 500 horsepower each, and 
two horizontal, double acting plunger pumping engines each hay- 
ing a capacity of 12,000,000 gallons daily against a nead of 125 feet. 
The power engines which are of the heavy duty type will be 
arranged in two groups of three each, one for direct connection to 
350 kilowatt alternating current generators, and the other belt 
transmission, 

The Chalmette refinery plant will be equalled by few for the 
size of its units, and for economy in operation. The pumping en- 
gines are particularly noteworthy on account of their capacity for 
installation in an industrial establishment. The Allis-Chalmers 
Company, Milwaukee, will furnish the entire equipment. 


BYRON JACKSON MACHINE WORKS, 


A. B. Cone has been engaged by the Byron Jackson Machine 
works as northwestern manager and a branch office and salesroom 
has been opened at 55 First Street, Portland, Or. They will carry 
at this office a full line of their high efficiency centrifugal pumps, 
and will be prepared to contract for the installation of complete 
power and irrigation plants, for either steam, electricity or gas, 
with all necessary fittings and accessories. Mr. Cone reports an 
exceptionally bright prospect for business, as the demand for 
hydro-electrical equipment is constantly on the increase in the 
Northwest. Mr. Cone’s long acquaintance and experience in 
the power field admirably qualifies him to establish and develop 
the sale of the Byron Jackson Pump in his territory. 


THE SEATTLE ELECTRIC COMPANY. 


The electric light companies atrd the dealers in electrical 
goods in the Northwest have found it a great convenience to be 
able to obtain their supplies from the large and varied stock 
carried by the Seattle Electric Company, who makea specialty 
of selling at wholesale. They carry full lines of electric gener- 
ators, motors, transformers, insulators, meters, batteries, fix- 
tures, lamps, signs, wire, and heating and other devices, and are 
able to make quick deliveries. The electric trade is becoming 
more and more accustomed to depend upon them for replenish- 
ing their stocks. 


THE UNITED STATES CAST IRON PIPE AND 
FOUNDRY COMPANY. 


The United States Cast Iron Pipe and Foundry Company, the 
largest manufacturers of cast iron pipe in the United States, have 
established an ¢ ffice on the Coast in San Francisco in charge of 
R. W. Martindale, as Pacific Coast manager, having sales room 
and office at 620 Rialto Building. This company sells pipe for 
water and gas direct to the user, and heretofore have been little 
known on this Coast as their business has been done through 
commission houses, but hereafter will be done by the company 


direct. 


The National Electric Company of Milwaukee, Wisconsin, 
reports having closed a contract with the Edison Illuminating 
Company, of Detroit, Mich., for four 500-kilowatt motor generator 
sets to be used for railway service. 
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INSTALLATION OF NEW MULTIPLE SWITCHBOARDS 
BY THE TELEPHONE COMPANY TO IMPROVE 
TTHE PUBLIC SERVICE. 

AST sums of money are being expended by the Pacific 

\ States Telephone and Telegraph Company for improve- 

ments in its San Francisco system. Among the most 
prominent improvements, and one that will bring the service to 
the highest state possible to attain, is the installation of four new 
improved ‘‘Multiple’’ switchboards. 

The new switchboards mark a new era in the development of 
modern, up-to-date telephone construction. They have already 
been installed.in the new East ‘Central’? Exchange Building 
recently completed on Hyde Street near Sutter, which provides 
for 9200 main lines, and also in the West ‘‘Central’’ Exchange 
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messages can be handled daily by the 1200 young women oper- 
ators. 

Under the new system, each operator has a designated number 
of telephone lines to answer, regulated according to the time of 
day and the number of switches made by the subscribers on her 
lines, This arrangement was impossible under the old system 
and insures prompt service and a noticeable saving of time in 
making the switches. 

The cost of the general office building of the company on New 
Montgomery Street between Mission and Howard, which is now 
occupied exclusively by the executive offices, brings the aggre- 
gate cost of the improvements made by the Telephone Company 
in San Francisco alone to an amount considerably in excess of 
$2,500,000. 
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ONE OF THE FOUR NEW ‘“MULTIPLE’’ SWITCHBOARDS BEING INSTALLED AT AN IMMENSE COST IN SAN FRANCISCO, WHICH WILL INSURE THE HIGHEST EFFICIENCY OF 
SERVICE TO ITS LOCAL PATRONS. 


Building, at the corner of Pine and Steiner streets to accommo- 
date 10,100 main lines. 

A fac-simile of the switchboard, a portion of which is shown in 
the illustration, will be installed in the new Main ‘‘Central’’ Ex- 
change Building, now being completed on Bush Street opposite 
the California Hotel (which by the way is the largest building in 
the world devoted entirely to operating purposes.) 

The switchboards provided for in this building, require a con- 
stant attendance of more than 400 operators. This ‘‘Central” 
will accommodate between forty and fifty thousand sub- 
scribers. The installation of the new switchboard at the South 
‘“‘Central’’ Exchange Building, on West Mission Street, near 
Eleventh, is now almost completed and will havea capacity of 
18,400 main lines. In the four ‘‘Centrals’’ described 300,000 


The enormous amount of material required in the construction 
of a switchboard is litthe realized by the public, and can only be 
shown by figures and comparisons. For instance, the board 
pictured on this page uses in its construction 5000 miles of cop- 
per wire, enough if stretched into one line to reach from San 
Francisco to London, England. 

The telephone service is being interrupted more or less while the 
new system is being installed, and the completion of each new 
‘‘Central’’ office will show a vast betterment in the general tele- 
phone service of the city, but the various ‘‘Central’’ offices are so 
inter-dependent that the highest efficiency will be reached only 
when. all the projected improvenients have been completed. The 
people of San Francisco will then receive telephone service that 
cannot be excelled, and equaled by but few cities in the world. 
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San Francisco, Cat.—A decision has been given in the Geary- 
street railroad case by pean Judge Frank J. Murasky in favor 
of the city. 


New York, N. Y.—_New York interests deny the reported deal 
for control of the street railways of Oakland by the United Rail- 
ways of San Francisco. 


. Los AncELEs, Cat.—The Pacific Gas and Electric Company 
has filed a certificate showing an increase of bonded indebted- 
ness from $10,350,000. to. $14,850,000. 


Los ANGELES, Cat.—One million dollars of the Los Angeles 
Pacific Company’s bonds at 100% and accrued interest, placed on 
the market last Monday, were over-subscribed $90,000. 


PetaLuMA; CAL--The Petaluma Power and Water Company 
has decided to issue $40,000 worth of bonds for the purpose of 
erecting a reservoir to Have a capacity of several million gallons. 


San Jose, Cat.—The Peninsular Railroad Company has filed 
a complaint against F. E. Coykendall, H. G. Coykendall and 
others for a right of way over certain property belonging to the 
latter, or under their control. 


San Francisco, Caut.—A meeting of the stockholders of the 
General Electric Company of California will be held May 15th 
in San Francisco to consider the proposition of increasing bonded 
indebtedness from $7;500,000 to $9,000,000. 


San Francisco, Cat.—President John R. Britton of the Cali- 
fornia Electric Corporation and general manager: of the San 
Francisco Gas and Electric Company states that the position 
formerly held by Allan Pollak will be abolished. 


New York, N. Y.—Representatives of Kuhn, Loeb & Co. and 
an official of the Standard Oil Company deny the telegram re- 
ceived from Los Angeles to the effect that they have purchased 
the Los Angeles-Pacific Railroad and affiliated lines. 


OAKLAND, CaL.—The Pleasanton Hop Company begun suit 
against the Spring Valley Water Company of San Francisco, 
asking for $100,000 damages for the diversion of percolating 
waters and for a restraining order to prevent further damage. 


SAn Francisco, Cat.—Three thousand acres of land, including 
a portion of the town of Inverness, were bought this week by 
the Inverness Land and Water Company from Julia Shafter 
Hamilton for a consideration said to have been approximately 
$160,000. 


San Francisco, Caut.—The report of Engineer Russel H. 
Dunn for the Spring Valley Water Company has been filed with 
the Board of Supervisors. It places the net total value of the 
property at $24,284,814. The gross income for the year is placed 
at $2,226,260. 


San Francisco, Cat.—The Board of Supervisors have passed 
to print resolutions reducing the rates of water to house con- 
sumers between 10 and 11 per cent from the present classified 
rates, and fixing the rate of gas to the consumers at 85 cents 
per 1000 feet. 


Stockton, CaL.—E. H. Rollins of Boston, G. A. Bacheldor and 
W. A. Catell of San Francisco and J. Taylor of Chicago have 
inspected the Stockton street lines recently built by the Central 
California Traction Company. The visitors are interested in the 
company’s bond issue. 


New York, N. Y.—Four hundred and eleven thousand shares 
of the Philadelphia Company’s common stock have been de- 
posited under the plan for the purchase of a controling interest 
by the United Railways Investment Company. The directors 
have decided to purchase the entire amount of stock deposited. 


PorTLAND, OrE.—The United Railway Company was on March 
15th granted a franchise by the City Council for a trunk line 
electric railroad connecting the railroad depots in the north end 
with those in the south end. The franchise is for twenty-five years 
granted in Portland. The consideration for the franchise is 
$150,000. 


ANAHEIM, Cat.—The City Trustees have called a bond elec- 
tion to vote on a proposition to issue bonds to the amount of 
$69,000 for municipal improvements on March 14th. This in- 
cludes $23,000 for the extension and improvement of the water 
system, $25,000 for an electric lighting plant and $75,000 for a 
gas generating system. 


San Francisco, Cat.—The secretary of the Northern Cali- 
fornia Power Company reported at the annual meeting, held 
March 19, 1906, that the gross earnings of the company amounted 
to $185,024.40, and that the operating expenses amounted to 
$113,549.13, the net earnings for twelve months being $75,414.40. 
The surplus on March 1st was $141,596. 


Los ANGELEs, Cal.—At the meeting of the Monterey County 
Gas and Electric Company the following officers were elected: 
C. W. Allen, president and general manager; Mrs. Cora E, Hub- 
bel, vice-president; R. C. P. Smith, secretary-treasurer. Mr. 
Allen, who. was local manager of the company’s interests at 
Monterey, succeeds J. M. Gardiner as president and J. C. Hill 
as general manager. 


San BERNARDINO, Cat.~-At the annual meeting of the San Ber- 
nardino Valley Traction Company held this week A. C. Denman 
secured entire control. The following directors were elected by 
the Denman interests: A. C. Denman, Jr.; Geo. M. Coolley, E. 
D. Roberts, W. L. Brookins and J. S. Wood. The following 
directors were chosen by the Fisher interests: Henry Fisher, E. 
S. Graham and O. Collins. 


San RaFAEL, Cal.—The statement is made here that the deal 
has been closed for the purchase of 1003 acres of the marsh 
land lying between Corte Madera and San Clemento stations 
for $100,300 by the Bay ‘Counties’ Railroad Company. The 
land belonged to Francis Valentine and will be reclaimed by the 
Bay Counties Railroad Company and used by it for freight yards 
and a machine shop site. 


SACRAMENTO, CAL.—Judge J. W. Hughes has handed down a 
decision in favor of the State against the Sacramento Electric, 
Gas and Railway Company, in which he holds that the State 
has a right to all the water at the first fall in the canal at Fol- 
som Prison, and that the company had no right to place a shut- 
ter on the gate at the head of the canal to conserve the water 
at the dam for its own use. 


New York, N. Y.—The United Railways have just completed 
the audit of the Philadelphia Company’s books for the year 1905. 
The gross earnings are found to be $15,900,000. The surplus 
for common stock, after preferred dividends have been paid and 
over $500,000 set aside for improvements, amounts to $2,100,000, 
equal to more than 7 per cent on the common stock. The earn- 
ings for January and February this year increased $226,000, equal 
to 7 per cent increase over 1905. 


